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ABSTRACT. The advances in the data conmunication technology have provided many new techniques to a unl- 
"ws+^y-or..^. region computer center to serve their remote 'stations and tennina>s mpre effectively. By 
dsing the multiplexing techniques on the communication link, it can provide many advantages, such as flexi- 
bility^, easily, maintained, and economical. Several designs of multiplexing will be discussed - the use of 
the, coninon carr1e^f among the several university networj^s. -The voice band will be used as an example to 
^how the»€ff^£tiYe use of Jt^he common carrier. 




*T3 output 46.3 M Ijps 
7 T-2 carrier ^ 
M34 output 281 M bfis 
. 6 T-3 carrier 
T4 output 564 M bps 
2 M34 



B. Voice Ban'd 



C. Wide Band* 



CommerQial Common Carrier 

Over the years, the common carrie^as bee 
-principle ser.vlce for dat^ communication 
though, tberp are thousands of companies 
provide t-tie coinron carrier in the count ry| 
highlight of^the coinron carrier can be su 
as follows: 

A. Narrow Band - for the transmission wp ^o 
• * 300 bps 

- ^"^^ ^ • - dT;iVen by the Qomnion carrier 
^ througf multipl^fking a voice 

• , ^ ' band, sometimes .referred to 

as "sub- voice" 
■ ^ - - filed in FCC tari-ff 260 as, 

seriek 1000 
-» data transmission rate is 
'about 300 bps to 10,300 bps- 

- capable of transmitting 
voice pr data information 

- fried In FCC tariffy260 as 
2000, 3000, 4000, and some, • 
5000 series offering 

- obta.lned by tombining some 
numbeV of voice tSand equivB- 

. lences 

- comnnon speeds and voice 
equivalence , 
19,2 K bps : 6 voice Vink 
50 K bps : 12 voice' link 

' '230.^ K-bps : 60 voice link 

- filed in FCC tariff 260 as 
series 5000 and 8000 

- Tl carrier multiplexing 24 
'^speech signal digitized, 

output of.Tl Is 1.544 M bps 

- for data and point-to-poln^ 
'only, sub-channel 2.4, 4.8> , 
. 9.6 K bps aval labile 

- higher error free r^ite 99.5%^ 
.and up 

-line speed equivalences 
I , • T2 output 6.3 M bps : 

* 4 T-1 carrier • ' . 

*ATAT recer\tly filed riites and' regulations for DOS, a private line interstate, offering for datacommuni ca- 
tions, which would be provl<Jed over a digital network for 96 cities 1ti 1976-' - - ■ ^ 

• ^ • / . " 

• 485 * • . 
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DOS* 



It seletling a corr/ni/nlcation- 1 ine, there a^e 
three (3) m^jor considerations: 1.) Informa- 
^tionload and rate for transmission; 2.) Communi- 
cation line quality; 3.) Cost factor. 

Because the voice grade (series 3000) Is still 
most commonly used^in cortiputaj:*dat;a communication, 
U will be selected as an example to discuss its 
facilities with regard to the above parameters. 

Generally, there "are four (4) basic r,ate struc- 
tures of the communication services: 

1. wide'area •telecommuni cation service (WATS) 
' 2.' direct distance dialing (DDO) 
3. foreign exchange 
'4. private or le^ed line i 
The first -three (3) catagories are normally de- • 
fined as sw1t<:hed facilities i.e., it is connected 
on a demand basis. As.»far as the line quality 
* is concerned, the leased line- has proven to be 
up to the miximCim transmission i:ate of the voice 
band Vine because there are various circuit con- 
ditions offered to eliminate the impairment of 
the communication line, suc*i as C-conditioning 
and D-conditioning.For the switch network, it 
may go through vast numbers -of routing combina- 
,t1©ns as possible qn the telepfitone network, thus, 
the line quality is more limlled than the leased 
line. Cohsequently, the cost\factor-of^the--barfc 
conmuni cation line is affected l>y both the rate 
structure and the quality of tjie line. 

*• ^ 

Let's assume /low that a communication line is 
selected to use for a sroup of terminals. One 
simple question will certainly be asked, "How 
many terminals can be run on the line', art what 
5peed?". This has always been one of the 



characteristics of the donimjnication: once the 
conmuni cation fs established, there will be 
Itnt^ediate need to expand Its capacity. ' ^ 

With the advance of technology, the tech- 
,niques of nnjltlpleling seem to be a solution 
to solve the problfcm. It can effectively use 

common carrier <o nts maximum rate 5truc- 
\iior« and line quality. At the. same time, 
reduce the -cost, and provide other 
*adv^iVUge5--to the network. 

Hultlp^^xM ng Technique . ' A 



Multiplexing is a technique of simultaneous 
transmission of more than oo^transmlssion over 
the same commui\1 cation line, ^t has been used 
by .cofmwn carriers, f6r tiiany years, for "exainple 
DOS uses extensively multlplextis^. 

Principally, there ^re two (2) types of equip- 
ment built for miiltiplexlpg: multiplexer and 
concentrator. They snar& the basic concept 
of muUipleScing, whi^h is to use^ one high speed 
communication 11n4 ^rid Subdivide" it to'provide- . 
a variel^ coinbination o'f tenuinal and spee(}/ - 

.However, there ane two (2) basic differences •» 
cTOong these*tv^o (2)\devices: !•) multiplexer 
uses the method that, the sum of bandVwidth^ for 
th^ terminal is approximately epual to .the' total 
band-width of .the coirrnuni cation line; while the 
concentrator may serv^mare terminals even if 



the sum of the band wi 
than the actual aval 
tor provi'de^ more dynam 
widths it can be viewed 
'virtual^ memory system, 
ad^ed more ability to per 
tion than the multiplexer 



of- terminals is biggfer 
track. The <;oncentra- . 
allocation of band- 
the same concept of 
Concentrators have 
irm the error correc- 



A basic selection rule of 
ment will mainly depend on 
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Itiplexing equip- 
"{20 factors: 



^1.) t'he method of error correction and 2.) cost 
difference! The concentrator, also referred to as 
an intergrated front end, is usually pore expensive. 
Hence', it is mostly used with sl)ec1fid interests 
in tnind. The multiplexer is capable of performing 
network diagnostics (not error correction) , and 
it is usually 'less expensive. Therefore, it is 
more popular. * " 

Two (2) different' types of multiplexers are most 
^commonly^used: Frequency CXivrsion Multi- 

plexing (FDM) and 2.) Time Division Multiplexing 
(TDM), 'The TDM cao handle more terminals because 
it uses the tiff)e division concept rather than the 
share of frequency band-width used in FDM. So it 
is the most commonly used. , 

Jlje effective use of the common carrier by means 

^of multiplexing has the follo wing advant ages: 

1.* It maximizes the utilizatjon'of the line;, 
i.e., it will allow as many synchtinbus~and~l 
asynchronous tenirfnals to be botlilimple- 
^ mended as. long as .the ^arpe band-width af 
""^'the' terminals does tjbt exceed the total 
available band-w1dttT.4 , ' 
^2. . It is reliable, i.e.,, it maintains high de- 
' * grees of pgrforma/ice as <:orf!pare(l to other 
methods of telewnmunicatioii^, such- as point- 
to-point. ▼ ' * . 

3. It is- easy to maintain, i.es, it will elimi-^ 
Viate the number of phohe lines, at the same ' 
time,, it provides a certafr^ method of net- 
work dla^ostics. ' 

4. It allows for^fiiture e^^ion, i.e.', more 
terminals can be Implemented until it reaches 

► • ' th6 line capacity. . ; ' " ^ 

f 5. It U economical^ ^.e., th^ cost* per terminal 
' will eventually^go down as more termirjals'^ - 
are implemented on the same coitiminjcaj^icTn 
line. > ^ . , 

• - « , ^ • ' 

. ,0bv1ou5ly, in designing the^multfpl^xlng 
telecommunication, there is one disadvantage, \ 



Figure II. Tree'5tructure MUHiplexing ttetwork 
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; FIGURE III 

LOOP • STRUCTURE 
^MULTIPLEXING 
NETWQRK 




FIGURE IV 

lOOP-TREE STRUCTURE 
MULTIPLEXING NETWORK 



i.q. , if the communication line is malfunctioning, 
*if will cause more terminaTs to become inactive. 
Hence, line redundancy is usually required. 

.Generally, there are four (4) methods of multi- 
plexing that can be classified: 
1/ Simple multiplexing network - a network • 
to support a group of terminals with a 
multiplexing device and trunk line as 
shown in Figure I. 

2. Tree structure*multiplex1ng network - a 
network is divided into subnetworks and^ 
connected .together witli tree struetut'e 
as shown In Figure II. 

3. loop struture network - a network of the 
multiplexing devices and Connected through 
a loop structure a§ shown in Figure UN. 

4. Loop-tre& structure network- a network 
is constructed with the combi nation «jbf, 
tree and loop structures as shown iri.'j 

. • Figure IV. " i 

The second and tlhird catagories may be u^-ed, 
♦ among* nationwide networks, such a^ ]^YrtFiH"»'and* 
^the third £tnd fourth catagories ma^^ be used X9 
apply to more complex networks, J^ch. as ring* 
coniputer network. 

In a smc^ll to medlmum scare of the communij- ^ 
cation network, the first or second catagorves 
have been widely ""Used, such as In the un1ve»i- 
slty network, the Iowa regional computer cer(» 
ter network, Datacom network of the Univer- \^ 
si ty of Indiana. \l 

< " i ' 

' a Case StiTdy of Multiplexing Network - 

Traditionally, /the network design in a re- 
gional computer center with a lotx)f smaller 



computers or remote job entry stations and time 
sharing terminals to seWe, tends to separate - 
the use of common carrier by distinguishing the 
synchi;onous arW asynchronous devices. By taking, 
advantage of npltiplexi.ng, a common c.^rr1er can 
be used for both synchronous and asynchronous 
transmission at the same time. * 

.Let*s suppose that a regional computer center 
Intends to design a network to serve a 4800 bps 
synchronous RJE station* (or to cormect to another 
computer) and 15 - 110 bps asynchronous terminals. 

Obviously, there are several ways to design 
the network. Let's examine the Pros and cons of 
some of the designs typically used. 

.First of all, "when ^ point-torpoint connection 
is used,, it will require a total of 16 phone 
lines. I.e., one voice grade line for high speed 
r and 15 subvoice lines for low speed. The advantage 
is the simple designing. The disadvantage is the 
cost is high. 

Secondly, a pqlot-to-point Is used for high \ 
speed termln&ls; multipoint with FDM is usedfc^^ 
^ for low speed terminals. There are 12 subvoice 
**11nes-that can be eliminated. Consequently, it 
will be less expensive than the first method, 
but^it does not allow for future expansion. 

Thirdly, a point-to-point jis used .for RJE 
terminals, while ^a TDM mult1ple;(e): i/s use^ for 
low speed terminal connection as shown in Figure , 
V (thiS' method is used at Iowa regional computier 
network). In this case, only two (2)' uncorfdltloned 
voice grade linejs are used.' The total band-width 
or 15 terminals Is 1650 bps* This means the r^ 
aminder of -2150, bps (4800 - 1650; assuming un- 
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figure V. Single Mode Multiplexing 



FRONT END 



PROCESSOR 



MUX 













MUX 


• 


T 










1 



txed Mode Multiplexing 




•^conditioned lines will use up to 4^00 .bps) can 
'be used for future e>lpansion.' The network is 
easy to jna in tain "because the feature'is pro- 
vided by the multiplexer. 

fourthly, a conditioned line '(up to 9600 bps)- 
is used for both high and low- speed tenninaTs 
'as shown in Figure VI. * (It is used at California 
State Universities and Col.leges networks. ) Thus ^ 
the need pf the common carrier -is reduced to 
Qn^y one. The networ1< is easy to maintain ^ ^ 
and alltJws for future expansion. Another 

• advantage of the fourth method over the third 
rpethod is to utilize the communication line 
at its maximum rate. The multiplexing can 

■ be %plit into a 7200-2400 bps combination for - 
. synchronous and asynchronous communication. 

In this cafse, the increase of available^ Wldt;J;is 
/for synchronous transmission will certainly 

increase •the line throughput. 

It is certain that the 'requirement of , the 
e redundancy Is prepositional to a number 
communication lines. used in the network, 
cost.analysis of the abpve four (4) methods 
caji be tabulated as Tshown on Table I. 

From the table, the^econd method Ijseems t( 
cost less than the otp^s dimply because It 

• requires only 3 volcfgrade lines foif the 
asynchronous terminal. However, It Is not 
generally used because of two (2) reasons: * 
1.) it does not allow for future expanslor, 
and 2.j/it does not offer network dlagnostjlcs 
which IS usually provided by the multiplexer, y 

This case study Is essentially a case tn, a 
^simple multiplexing analysis on a voice grade 
*11ne. When 'a requirement of conwunlcatlon 



Table 1: Cost Analysis of Case Study • 

Phone Line ! Cost E>(tended : Total 



Method - 


f 


Lost 


(Estitnated) 


Cost 


1 ■ 


16 

r 


$900 


0 


$900 


' 2, 


4 


*$530' 


0 


S530 ' 


3 ^ 


2 


^ $260 


$600 r 


$860 * 


' 4 ' 


1 


$160 


$600 


$820 



1. ' Distance Is assumed 20 miles. 
2/* Cost extended to InclAJde only the 

cost required t6 change, from methods 
* 1 and 2. 



NOTE : 



> 
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network is Increase the same concept can be ex- 
tended to apply the high rate of the common, 
carr/er to more complicated tree or loop struc- 
ture 

Sumfia'i^y 

[ ^ 

n$j€ffec:b1ve use of the common carrier will 
reiy irt t^a use of multiplexing because of the 
fcg1j)^1tig attractions: 1.) it is ecdhomlcal, 
2.9.C;i:t Is flexible, 3.) It 1?' "reliable, anct 
. 4/7^*tit Is easy to maintain. Thus, the method 
or Wtiple^lf^g has become more popular to use. , 
li /|'';c1ear that Its demand will be greatly'ln- 
cfeasgct.ln .the near future'. 

Vt is recommended that the network system de- 
sign and management shall be based on the abo^^ ^ 
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^ttracti( 
liability 
doubtedlyJ/1 
to provide 

Thfe diVe 
leefsed or 



to evaluate the cost versus re- 
pd performance analysis. '\}ft* 

simulation model can be developed 
ihe 'detail of analysis/ 

of using the common carrier in- 
Atched networks will essentially 
depend on the\ improvement of .communication 
tischnology. In the ARPA network, it has shown 
a high degr'ee pf success to use the minicomputer 
as a concentrator to permit a» number of users 
to share the sane communication network. Other 
features, such as packet switching, error de- 
'tection,and correction, and a standard net- 
work protocal to permit a terminal tc communi- 
cate w4th various computers, has also proved 
to be very valuable. 

When this; xoncebt is applied to regular tele- 
phone switching svstems, sufh as FCC has recently 
granted a new claas of carrier called Value 
Added Network (VAf^, the cost of data trans- 
mi ss;>^n will be calculated ba^ed bn the amount 
of dante "transmisso^n i^egardl^e'ss of distance. 

There'^^fe two (2)1 significant improvements 
that will *be provided when thi's service is 
available: itlwi^l, be more cost justified 

as compared tin existing ^phone networks, and . 
2.) 'it will p^Qvi del more reli^aBle service 
because there is^^re error correction provided- 
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ABSTRACT^i Th« 'full- system* conc«pt«as to networiced computers is dereloped— as also the concept of 
•scientist-primacy* oH 'educator priwacy* networking, Properties of. a rirtuar^aetwork as it could 
be used by computer scietice teachers are instantially elaborated. Karing considered research on 
Network/ in the perspective of differentiated types of coaputing (as, for, exajopl*. that required by 
donputer science itself as an academic discipline), a fiontrastire,* eren orthogonal, Yiewpoijtt^is , 
taken; i.e., research on certain properties all such '«Ts terns will require. 



In the long perspective of human his- 
tory we*observe that as to the quality of life, the 
availability, of information— and, of course, the 
uses to w^ch available information can then be ^ ' 
put— is, without cavyt or quibble, the^ingle 
most crucial determinative v;firiable« ^ t , ' 

< If we assume >for at least all but the 

more recent historic past a rough constancy in envi- 
ronmental dynaiiism (e.g., ecological conditions 
not variable enough seriously to. stress the species) 
and also assume a rough consta^ncy in genetically 
wdeterained components of central nervous systems' . 
i^orma^ipn processing capabilities, the differences 
in social life from time to time and place to pl^e. 
may b^, treated as ^more critically a natter of ^^or- 
mational variability than "of any other variabl«f 
let.' ' - , 

«• " • 

The uJiderlylng condition of poverty— 
in jnaterialities as' well, is in mind Ce*g., stimulus 
deprivation, , intellectual barrenness, etc. )'*-in our 
own day and throughout history is informational 
deficit. Mai) not having changed crucially and (at 
least unlil recently) environment not having 
Qhanged crucially, what makes any of us different 
fr6m people in other historical timea, places^ and 
cultures is, primarily, Vhat at any given time and 
place w^ know.. T^uit most elemental difference, 
the difference between repetitious behavior and 
creativity, is also a matter of knowledge.' ^ 

In such a broad, humane context we may 
seiVich more sharply the salience of the issues 
tied to the develo^ent and wide utllitation of 
the information productive, disieminatlvet and co- 
ordlAf tive ro^ei of computer to computer communi- 
cation networks^ And it is primarily in ^educational 
institutions that we eipose people formally to 
organised information— and where« also, we ^provide 
some of our mos^ powerful role models for information 
use in later life. 

If there is one star to ^er %y as to 



network research, ^htt would be the need* for a 
systems apprqaph. Un examination of the current 
research literatxire bearing on networks makes it 
evident that theVe is a good deal of activity on 
many fronts— including studies oi^ hardware, com- 
munication, software, manalgeynt and organitation, 
humai), factors at. the syitemyinterface, and others^ 
We need to continue efforts on^ch of these 
fronts, and it may be iirged that' we also need to 
give special attention to intejfratinig these types 
efforts— as also to the enculturAtive role of ^ 
educational institutions' networic arrangements, 
inasmucfh as their chaVacter will profoundly 
af f eo^t^how today' s students will make use of 
information networks as^tomorrow*s adults. 

^ * Ve need a science of network systems 
. as such, where' a network syst^ is definefd to be 
^inc^^ve of all Ijicets of Its sthicture and 
" J\a!c€ioninKj^^ vaHous BumanyYacits, hardware 
facets, cdiniinication facets, sqftware facets. 
Xnd no£e well. that the human fnoels must include 
the learning history as to net^it&rks to which 
Students are, exposed in educational institutions." 
It is clear 'to everyone that . while there is a lot 
. of art thftt goes into» say* compute^ ^system ^ > 
hardware architecture or into p^rogramming, the 
results of that art— as also with the generation 
of scientific theoty, be it said— have to meet 
increasingly demanding, criteria of sciei^^tific^ 
rigor, such as^ for example, expectations as to 
the quality of the applications software^ Appkr- 
ently it is not quite so evident to date to the 
practitioner community that we fieed" comparable 
expectations as to scientific quality for our 
understanding, of ))uman participation in such 
systems (including Just^ how they are, experienced- 
learned alvsut— in schools) » and, notat>lyi for our« 
understanding of the total system of men and 
machines and programs in coherent interaction. 

* ' The problems in'acHi^vln^ a- genuine 
science o^ man-machine behavior ini its full • 
complexity constitute a decidedly non-trivial 



t 



research frontier. Despite our heavy reliance on sci 
and technology, as a civilization ire hare liven com* 
paratively little attention^ to understanding in any 
strict scientif-ic sense the interplay between people 
and. on the other side, the dynanic structures of 
technelogy and science. There is a research fron- 
tier worthy of our best attention and support, both 
introspect of its social inportance and its intel* 
lectual challenge. 






Thought of abstractly, he uses to which 
computer scientists as teachers could put a net- 
work capability dedicated to their service would be 
very much what/ people in pther. disciplines would 
use a network tor. That is to say, the networic 
would be important for access to data, to analytical 
programs, to special pxirpose equipment, and i\ 
would facilitate con^ninical'ion ason^ memberi of 
a research and teaching cotmunity^ There are , 
also exf^ectations of econosdes of scale and 
specialiMtion, * Beyond those strong reasons for 
a computer netwoxic for computer ^science, the^'e is, , 
further, the advantage to be gained by enabling 
computer scientists to have the experience wifch 
netiiaz^s which they could then genei^aliee and 
.convert into useful vicarious experience appro-' 
priate to<thar disciplines and te|iching spe(;ialties. 
That experience could includev the development of 
prototypes in >v*i^w*Pe and software and organiza- 
tion. There i« a special additional advanUge to 
the. educational and scientific community in a 
network, virtually , dedicated to computer scief- 

r tistst" that advantage derives fxon the widespread 
usability in other disciplines as well of the 

' undersUnding of the algorithmic process being 
developed by computer scientists. Through' the 
fostering of collaboration among scattered 
computer scientists interested in these prob- 
lems,, the development of such algorithms as 
wou^d serve research, and thus teaching, in 
many otBer disciplines could '.be hastened. The 
' availability of these results over^a networic 
sewing computer scientists might make them in 
many.iMitahces, much more immediately aoc^Bsible 
to other faculty in schools, colleges, .and unit 
Versities, as well as to Jthe computer Scien- - ' • 

A tists themselves* 

Complex computer systems are, of course, 
sufficiently subtle to be interesting as objects 
of study$ the availability of a networic also 
)*ould contribute to opportunities for man^ moVe 
oomptter science teachers to study and teach 
• computer systems at their most complex- -which 
is to say when systems of whatever complexity are 
themselves only parts of a larger networic. 

- One way in whith computer scientists 
might be expected to put a^ virtual networic to 
i good use would be in conjunction with various typ^s 
^ iaX^non-numeric computing. That is an aspect of 
computing now underrepresented in the computer 
science curricula of schools, colleges, and 
• universitiest The growth of non-nuneric computing, 
is felt to be not onlyji. dayelopment'of qutfttita-- 
tive significance, ^ut one offering attractive 
scientific opportunities as well,. Advanced symbol 
processing and artifidal intelligence activities 
are classic instances of research areas, and 



ence teaching areas, requiring speciil and expensiVe 
capabilities^ they are, then, natural candidaj^es 
for inclusion on a computer science networic. The 
problems in storing and analysing the information| 
in motion pifturei, for example, constitutes a 
stupendous task, for UhXth ther largest ecale ftem-^ 
cries and the cleverest pattern perception routines 
will prove necessary. The excitement and acooBpiis|j 
- went in such tasks can be shared -when undertaken 
' in a networic environment. And we know that today's 
studertts are, proportionately, less print-media- 
oriented, and might especially relish an opportun- 
l^ty to learn from observing their computer science 
teachers addressing this particular set of 
problems. 

All the varied p^l/ims that need to 
be researched in order to give us the user-primacy 
networicii;jg to be discussed subsequently— where . ^ 
user primacy is m syncwym for educator-pnimacy 
or^scientist-primacy, in this context— could be 
adided by the bobt-strapping participation of 
computer scientists working over a networic. That 
would be true, for instance, with respect to the 
;5olution ja'f softyare problems specific to the 
needs of certain -functional types of coBq)uting. 
Collaborative efforts ove!'\a network between 
computer scientists -and specialists in these . 
other disciplines Is obviously a very de-.irable 

* arrangement to facilitate, 

Th* ARPANET was concerned with tho 
interfaces between disparate computers, primarily'. 
' Now out concerns must be heavily with the inter- 
faces with disparat?' users, th#t is to say. In 
plY»t, with another type of software problem, ^ 
fine phase of what I am referring ta here is 
aniilogous to whafARPA ciiUs Ugentry, • That U 
the need to develop subtle jsof twrfre to sUnd 
between the user and the progressivley more 
complex software structures. which are*now 
emergent, ^. 

* Among the kinds of research efforts into 

which computer scientists might enter' collabora- 
tively over a network would be basic research on 
program structures, program verification, and the 
synUx and semantics of programming languages! 
' there are immense economic stakes ^.n the m^chani- / 
tation 5f the software generation and perfection 
''processes, CQllaborative efforts in working on 
them could result in great savings, A network to 
s^fve computer scientists 09ul>d be looked at as 
a distributed laboratory within which to conduct 
experimental studies. The transformation of the 
ARPA. networic into the DCAnetworic may be Uken to 
. heighten this need^or a virtual computer science 
networic, 

* In Language Research^ and the Computer 
(1972| published at The University of Kansas, and 
now available through tha'National Technical 
Infonftition Center), Sally Stdelow and I urgWi 
. the design of toUl computer confiiuratTcrns to 

* serve language (symbolic behavior) researchersr- 
starting w].th user needs and working back trom the 
software implied by an ideal^human interface to, 
eventually, the hardware properties, .rather than 
proceeding in the conventional way,, in the oppos- 
ite di^rection, Woric on the automation of the 
computer system design prooets, starting With 



user flpecificAtion, repres^ts powerful methodo- 

* lofcy for systemAtlelng and strengthening that 
process*^ Lpani^uai^e-dLrected eooputer system design 
and other^ related activities al^o constitute a 
notable Instance where a Tlrtua\ net%fOrk for 
computer science Itself might be used as a research 
medium within which to Improve th^ essential 
processM of cc^putbr science propeV» Including; « f 
the design of what we are here calliW 'full 
systems« ' Such research cpuld make aXreallty of 
an Ideal pften expressed t designing sofvtware and 
'hardware together so that operating syst^s, 

compilers, and the like are parts of a wh^le» 
«rather than oddly •matched components' In a forced 
ensemble. The history of forced matches of ^ystfem 
'elisment^s which had ' evolved^ along Incompatible^ 
trajectories Is an implicit testimonial to one 
major need for networks. With larger systems 
and hierarchical programming efforts that need 
. * will be further acfcentuate^v * ' ^ 

* Thje gexreral l<mprpvement of software 
quality is contingent -upon various efforts at 
collaboration al^i coordination, not least of all ^ 
thosft^ Involved In transmitting, often best done 
over a network, seta of programs to validation 
slte^, Any classic area of computer .science suoh 
as. graph theory, and Its applications,^ and any 

• comparatively newly emergent area attractive to 
many researchers, such as complexity theory, may be 
a fit 'research focus for utilising a netvoHc. 

Some parts o^' computer/informatl on science, such , 
as infOrmatl<>n systems studies^ ^uld profit 
\ 'immensely from enabling students to ha^ access 
to a richness of structural detail. In this Instance 
in l&rge, operational Information structure} that 
way students would not be limited In their under- 
sUnding of what can be done- through studying 
only 'toy* exam|;>les. A number of topics that 
are pf very' recent development as foci of attmn- 
tlon, such as new memory devices, extremely large - 
data bases, and Intelligent terminals »are all 
h research domains In which pepple. might wis^ to work' 
over a network. » % 

^ It is* also true 4ht^'*'tlSi»e^^|ire certain 
, Interface subjects on which^^pul^r^scientlsts and 

their students *mlght cboose'^tSi^^jiriric "usin^J^ a net- 
' work— including sbolal Interface^^foblems with 
a hi^h student ^values* sal^eno^* Examples could 
"include the implications for the design of computer 
network systems themselves of freedom of lnjPorma,tlon 
legislation, privacy Ideals, and daU security 
Issues, now all subjects of generally heightened 
attfllhtloht other examples would be the use of 
modelling and simulation In areas of national need; - 
such as with energy and the Industrialisation of 
the homslng industry and construction more 'generally. 
Related In various ways to these Issues d» the 
appllbatlons area of electronic fund^' transfer. 
There» too* we have a network-spanning phenomenon 
which might well be studied over a network— and on^ 
which most probably will deeply penetrate th% lives 
and work-habits of our students In ways as^et 
unlmagine|d by us, » 

The hardware of computers could be 
another fit'subje'ot for "research conducted In the 
network mode, even though cheaper powerful componvit?' 
^ also imply a. resurgence of localised research options. 
X What way be true here for some aspects of computer 



architectonlc^also nay hbld for certain specific, 
compohents, such as special purpose micropror»essors« 
Just as structured programming Is concerned with 
a technology of collaboration which could use a 
network In the control of software production, so 
too might we look to structured hardwai^-not to 
mention total system design— as a proems/ that 
could be conducted on a networked basis. 



ERIC 



11 



In geneVal, apart from special mini com- 
l^ter Installations In particular laboratories, 
a scientist today— and, a fortiori, a teacher'— 
is usually confronted with existing configurations 
of hardware on hl5s campys as a 'given.* The 
scientist is characteristically expected to adiipt , 
himself to the situation on his campus with respect 
to both hardware anqt^ software ca*pabilities« to 
be sure, there is some give aifkd take, with the 
mofe vigorbus imd prestigious scientists on any 
given campus likely to be able to ac)^evj» certain 
special consideration, especially if they attract 
heavy outside- funding. Ijlonetheless, most scien- 
tists liave to adapt themselves to the existing 
hardware and software (unless ^ey are prepared 
to make dysfunctlonally extraordinary exertions), 
rather than Having available to them capabilities 
specifically designed with their computing* 
requirements as the overriding critrfTls.. Further, 
ihe existing systems wMoh any user has %o adapt 
to is hot by design a' •yttll system. • That is to ^ 
say, certain sub-sys terns have been worked out in 
some, measure scientifically, but other components 
represent particular stages in a haphazard evolution. 
fi!y. tome standards whilst the scientist and teacher 
interact viit\ is. as a whole, not a true system, 
not a 'ful^ system, • ^ • 

The emphasis irj scientist*prlmacy or 
educator-primacy networked computing is to bring 
about ^0 research needed ,to allow us to star"^ aii 
eptittitlngV^uIt^item design process from the 
computational needs of a set of users, where the 
'membership of the set is determined by comparabil- 
Itl'es in t\ieir computational requirements. Start- 
ing with the requirements for #ny given class of 
users, we are then interested in the knowledge ^ 
needed *to provide suoh users with at least virtual 
network access to precisely what th^ require b^r 
their own definition . One would not start from 
existing haitiware necessarily, nor from existing 
software necessarily, nor from exisiingoommitments 
to A computer center arrangement.. Rather, one 
would start from an Identifiable set of user 
scientists, teachers, and students, and their 
specification of their needs. , ^ 
> 

In one way of breaking out some of the 
content relative to these goals, vo could here 
look at— had we the time— *some of the needs that . 
Are^Lready Coming to attention thAt are specific 
to particular classes of academic computing* In 
no particular ^order. I will list some of the groups 
from which there la evidence of grassroots concern 
to specify the research necessarily anterior to 
a satisfactory meeting^ of their bompuUng needs 
on a networked basis. It does not require any 
elaboration at this point to make it evident 
. that the situation of computer scientists them- 
selves is analogous in this respect to teachers 
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and scientists in other disciplines. \ Som scienti- 
fic disciplines and speci^alizations in which there 
is some sense of emergent network requirements 
Include! \ 

psychology; 

the atmospheric sciences, including cli^t^ 
djrnamicst 

survey research, as a subspecialty withi\ 
political science, sociology, and social 
psychology! 

9 economical 

systenatics and ecology; 



human biology and the medical sciences) 



bresent perspective, by Qontrast, tieacan for the 
Vgirious li^ects .of any total system to provide ^ 
nVtuoHc dapibility. In t)ie former case the 
emphasis is upon what it Ukes to produce the 
^ knowledge fbr an effectivejejucitor primacy or 
s<fientist'-*primacy virtxial'' rietworic fbr Some parti- 
cular \3rpe of teaching atid^research^ while in this 
section we cofice?itrate on what it Ukes' to provide 
full system network )cnowledge, not explicity atten- 
ding to the diffemtiae amqn^such tn')! system 
networks but leather to the properties they m\Sst 
all share* , • 

' ' * ^, 

• . likrge engineering systems such as those 
designed by,*'NASA provide onrf of^ the imporUnt 
sources of insight 'into what is"* required to ^ - 
develop a full system capability for the use of \^ 
networiced computers for acadeqiit purposes. 



oceanography (both inc^penB^ntly an^as jone . 
of the fluid aciendes along with meteorology, 
etc. )i 

physical measurements research k 

psychiatry, and general medibvi diagnostics! 

langtiage research! 

■ ■ \ 

chenistrj*: ' ' ' \ 

' public adaixibt ration research (urban) j 

public adninlstra'tifin research -{higher educa- 
tion)! /. ' , - 

applied mtthema^tics. 

Although 'they ate not precisely in para- 
llel with th^ specialties listed above, we might 
also make some mention of special problem^ and 
opportunities associated with computer niJtworlfs^ 
Xor libraries a>>d for museums, * ' 

For something in the way oh a fuller ela- 
boration pf the research ne/wied in computer netwojric- 
. ing^for a particular* sub ject-arf a, in this case 
psychology, 1*11 hrfre (owing to limitations , of time 
and space) simply refer you to piy article on "Some 
Implications of Computer Networks for Psychology,** 
to appear in a few weeks in Behavioral ' Research 
Methods and Instrumentation , And fpr access to a 
comprehensive ~ sampling of the systems literature 
for Ihe sort of computei; networkings solutions 
proposed in thiar paper, you might consult my 
bibjipgifyhy which is Volume V of Computer ' 
Studies in the Humanities and Verbal Behavior ,^ 
recently distributed by tjouton 4fe fo, , the pij" 
lishers in Jhe Hague. 



Behind the ability to design and ajiKe operatiorai 
4»ach^ subsystem with .man^aachinft-^ptcflLJsygtew^ 



In this section of "Research on Netwo»k 
^Brhd^^onments foij Educational DaU Systems," we 
Uke a di,Cferent/cro*s sectional cut of tftie toUl* 
research and prospective research activity* This 
cut is largely orthogonal to that taken when we look 
at the req'uirements of ^% particular iciehoe subject. 
In that case we look at research on networking from 
the parapeotive of types of ^computing. In this 



xlliere iies^rn firing depth, scientific knowlefclge 
f the componen ,s, whicH have been ^engineered irt^o 
jrking systems; Similarly here, althpugh'a ^ : 
computer .nistwqrk' is far from so -dramatic 'a man- 
machine system as a space vehicle in (Jpe^a^rion, 
increaAigly we realite the i^porUnce of • compre- ^ 
hensiVd knowledge in depth with reference not 
only'tio the totality of components makings up a. ^ 
full system networkinC capability but ilso for th<» 
integrative properties of such systems as wholoj. 
It can beVargued that many systems (and noUbly 
'many info'imtion retrieval systems) with a large 
computer colipqnent have nht worked as well as was 
promised beekuse the design was not systeiis— 
because important subsystems wse not understood 
in themselves \ncl also in their mutual relation- 
.ships with otjielts. Too much of the total under- 
. sUnding was lefV to the vagfries of traditional ^ 
lore, or even ^ithput any effective explicit atten- 
tion. 

It is unneoessarj* here to re^ytpitulate 
' in uny detail the oom^nents of a toUl sUnd-alone 
computpr configuration Vhen sfeen*in man-mf chine 
liystems perspective. But wha iever is' ne*de5i in 
.the way 'of knowledge for comprehending* a single^ 
computer-based system may neel to.be known .at a 
scaled-up l^yel when a large tietworic of such ' 
, single ccwj^fefc systeKS (noi^ aubsystems) is to be 
well undA^stooJ;' Here, as elsewhere, subsUntial 
differences in scafe produce effects requiring ^ 
frelih, independent investigati<rti. Thus we have 
both questions traditional to computer science 
to examine in a new way when therW is a shift in 
scale, as wAIas entirely new systole features 
to explore, 'The gross categories appropriate to 
our understanding of^ these networks svs temically 
wou).d include the traditional elements^ hardware, 
software, tsommunicatibn, u^er interfaoAu applica- 
tion specialisation, social and lorganixatianal 
dimensions, And tiotal aysteiy integration^ 

, ^ It ijB primarily with reference td 
applications foci that a full System understanding 
of networked computing incorporates the kind^of 
research discussed above with reference to 
scientist or edvicator primAoy networked compjuti\g* 
research, ^ \ 

bne type of research here is concerned 
With the dynamics of computer networic data commuri- 



icAtions, Coaputer networks are seen ^ differing , ^ 
fro« certain other sorts of networks that have been 
better s^t2died and tahderstood , stich as the control 
of the flow of physical entities, for ^ the fact 
that the sjMfm under control and the cownmiea-* 
tion netowrk used by the-CQntroller are one and 
the saae. Research needs t^ be focus sed on 
developing a theory of protocol or ov*»rljead 
requireMents for such purposes a^ the identifi- 
cation and destination of messages^for error ' ' 
control and 'for recovery fro« node And link «al- 
functioniiigs, ;ifhile additional effort iSidpvoted , 
to Ihe utilif^aiion of that protocol infdHEation 
in algorithms to'be utilite^'ln such roCting^and 
•ret^overy. 

Anpther area of research ^f interest to 
various investigators^ has to do with operating 
^ system requirements Specific to network environ- 
/ mentst iticluding distttibuted operating systems 
software. 'As to processih]g activities on net- 
works* there is interest in the scheduling of 
partially ordered tasks, the approximate analysis ^ 
for realistic queueing modeli; of networks, and ^ 
optimalities In networking configuration as a . 
/function df coasts and response time, as well as 
in aspects of, reliability in netxprks. 

A further kind of, research work involves 
the measuring of the experience of particular 
^^^sses oi users with reference •to the resources 
of the toUl networic. That facet of systems re- 
i^earoh would give us detail^ information more 
, specifically applicable to tfee experience of # 

sets of users than the network measxirement activi- . 
Odes which have been carried out over the former 

^ * 

As a further aspect of the conmnieations • 
y^searcli needed to give us full syrftem )cno*ledge 
we might* point to studies 'bearing on alternative 
opmmu>ieation optipns, for exchange between oompu- 
-Ursir ^tellite.coHsunication possibilities 
off^it" otyp^ auoh option to explore. As network use 
raUs significantly iJ^ase. then the kinds of 
problems, we may expf ot to encounter will change 
somewhat in chai^cter as well^ or at least may do 
so. Cowunication to network nodes from mobile . 
siUs m%y also <pos» some fresh* problems in routing. 

The d£stributioh-<^v^iata bases for any 
broad, set of use^^will becomj^ increasingly com- 
monplaeei Ve.may expect -.the InotMsedvUse of 
intalligent terminals ^^vptj high powered mini- 
oomputers to gnerate an increased use of data 
bases complex ways. The oombini^tion of increased 
complexity in the use made of a^ giran daU base 
coffined with access to many daU bases in some 
coherent fashion over a network should motivate ' 
us. to be 'inUrested in studies of distributed 
dat^ bases* ^ ^ 

^ Som« investigators feel that logic for 
acoesi^ to infojwation i^i daU bases is not now well 
,en6ugtnmderstood. It is the conviotidn of some 
that the ^eory of indeadng needs to be subsUn- 
tlally reworks^! in-* fashion adapted to the needs , 
peotOiar to the scale of very large distribu^ted 
daU bases, which future networks will confront. » 
Tfci lucent ARBA initiative wih respeet to vary ' ^ 
large daU bases vill no doubt result in markiKl ^ 



shifts in the off-the-shelf technology available 
in, say, a decade or two. Specifically with refer- 
ence to large information systems, we find evidence 
from those highly e;q>erienced in their us^. that much 
more needs to be done to render t^em comfortable * 
to use. That is especially true In the perspec- 
tive^ of a network, where numbers and types of data^ 
bases accessible, as well as tde volbme of the use 
of them, may be expected to rise- very substantially^ 
It is, for example, a long-standing complaint ,6f 
users of social science data that ^e introduction 
of the computer ,has tende^ to redudk the effective 
control over the • research process bjnsenior inves- 
tigators. This contention has been en)^ciated for 

, at least a decade, for 'example in the proceedings 
of the'HIl conference on the simulation of larger 

, scale social systems ^dited by James Beshere. The 
problem grows mor^ acute* And one aspect of the 
solution to it involyes reseafch on how to auto- 
mate the process of keeping track of what is don^ 
to the -^ta points which are stored in a^^inf dilu- 
tion system. The aspiration would be for a system 
that kept tHck fb^^'the benefit of anf user, 
notably Including senior investigators, of the^. 
various 4tep^ taken in the reduction and trans- 
formation ((ata^for his jrarposes. Again, making 
such processes explicit and thim also available . 
to the investigator more explicit evidence^ ts to 
what various computer specialists and applie<l 
mathematicians have done to the data. 

In the sooiall sciences particularly 
there is atypresent a concern to make the 
indlvi<f^l disciplines more effectively c\mula^ 
tii4. This type of research, where provis*i6n 
being Mpriced out for the automatic recording of the 
details of the reduction ' and transformation of 
data, should contribute totjiaking it possible to « 
achieve greater cumulativeness in the disciplines 
to which it is applied. Collaborative effort is 
maHcedXy facilitated when any. given scientific 
collabon^tor is able to khow ihoroughly what has 
been dCn^with the infqnu^tlon ^^ch he would 
himself use that others have contributed to the 
gathering an4 anO:ysis^'of . 

Repeatedly the question arises- of what 
can be 'done and what should be done by machines and 
What by humans in ease of man-machine interaction. 
There is a .need^'for general findings, along with 
the solutions tb particular types of eases.n Both 
^human faotor|h psychologists and engineers sre 
.interested in tl^esf issues, including the devel- , 
opments of pethodoi;ogy to faciliUU th^ effective 
allocation of tasks betwee^^men and machines where 
creativity enhanvement is a critical consideration. 

In those instances wheve the character 
of the* partitioning of tasks implies new options 
as to which commp)leation modalities to use/Iff 
making eoi^ter networks funotion, it woull'^be 
useful to ttady the trade-offsi economic And 
otherwise, among the various types of cc9anmica«»«» 
ticn— person to {^rson, machine to machine, person 
to machine ,^ and maciiine to machine. In this dOMifn " 
there could htf resMroh projects which are dose 
to the edfe of current knowledge, and also on 
rather 'exotic options, BiHoh as the use of the 
tactile sense irv communication. 



1 . ' 

Th« genius of Yon N6tMU) aiii Turing not* 
onlT in ideas achieving their reM^Mtion in cob- 
puter architecture, tut also ih envisioi^ng pos- . 
'Sibilities for abst^ct Mchinei as analytical 
derices becoaes ever aore iaprestiYe^vith the 
passing decades, new aohieYMMnts are at^iAed • 
While building on those^basic. ideasr For the 
past several decades there ^has be^n a growing 
inter«?st in the use of graph theory- 'in the studj 
of htaian interaction, as with cognitive balance 
theory (as oVinally stated by Frl>t£e Heider), with 
its subsequ«ffl*UaboratioDr and with cognitive 
disronance theory. Partly owing to the possi- 
bjllities opened up by the 'contewporary power of * 
computing there is at present an isienee growth 
of interest and conpetnece in this kind of work« 

The Kat>ieKatieal Social Science Board 
recently sponsored an interantional Meeting of 
sose importance on precisely that topic. The 
importance of graph- theoretic approaches to the 
'characterisation of the social or human compo- 
nent in a tail network system is very great* 
After a^ drought of extraordinary duration to 
relevant ways for social 'scientists to study the 
structuring of dompler interferon amon^ humans, 
it is a hppy fact that*^a notation and mithodology ^ 
are rfow emerging appropriate to application for ^ 
X^p study of the social networks 'which are a 
part of the total system of a computer; netwoHc, 
For ai^lytical power and theory integration it. is 
also very fortuna^ that som^ of these ^sic 
notions Uibit have proved useful in studying ^ 
machines and programs .areldow proving to be useful 
in the study' of human behavio'* 'dialed to 
hardware and sof twalt^* ^ ^* 

That opens up the prospect— albeit 
a vista of great Jength— of one body of theory • 
which can be used in the aitLysis of men, mk^nes, 
and -information systems, as. well as comtyiicftion 
functions, taking place in a full system /letwork* 
And within 'that prospect we may expect to have, 
also, a view of a markedly enhanced understanding 
of the significant dej^il as to how people as 
students actually learn about— and through— 
. computer-based knowledge networks* 
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OTIS: INFORMATION SYST^ FOR ORECaS EDUCATORS; 

INSTRUCXIONAl COMPUTING FOR OREGON STUDENTS 

Dussenberry, Robert L. 
Jones, ^Benjamin 

Oregon Tota^ InformaClon System 



ABSTRACT; Oregon Total Information System (OTIS) offers a full range of on-line computer servides state- 
wide to Oregon public scboow^ Business student management, and instructional services are provided* 
There leased data Unes to 70 school districts for on-line input and inquiry. Started iln 1968 

with^EA Title III funds, OTIS is now comijletely user- funded. A us^r-constltuted advisdry committee 
and district-level coordinators provide communications channels between OTI^ and the user districts. 
OTIS operates with a mix of vendor harciware. The teleprocessing network features dual functioning •of 
lines and terminals in switching between the administrative and instructional services computers by ^e * 
of OTIS developed software. A Query language to search user files is among the features of the' OT«IS 
capability. * ' , • 



In the mid'*^sixties, Oregon had no large and com- 
prehensive educational data processing system. i 
In 1966 a government planning grant initiated' the 
project which vas to becoite Oregon Total 'Informa- 
tion System; in May, 1968, OTIS began providing! 
data processing services from it&, central ^location 
in Eugene, Oregon, primarily to schools in th'e 
' surrounding county^ (l<ane) . * . 

Today OTIS ha^ become a succ^dsfuj., completely 
use^ funded trooper at ive of school districts ad- 
ministered the L^e County .Intermediate Educa- 
tion District (I£D). The Lane IBD Superintendent 
is Dr. William C. Jones; OTIS' Director is Robert 

*L. Dusenberry. , OTi'S serves disparate school sys- 
tems (elementary, secondary* some community coll*- 

xeges) and educational, agencies throughout Oregon 
with administrative and instructional services. 

OTIS' systems are designed for its users; its 
services arje utilij:ed efficiently an^ creatively 
by school personnel, using. terminals at their own 
buildings, without the necessity of any%more data 
processing knowledge thaij that which they can get 
from manuals supplied by OTIS. Clerks and' busi- 
ness officers input and update information to 
their files in the financial accountings payroll, 
personnel and inventory systems, and reports are 
generated from their input. Students are enrolled, 
graded, and S9heduled by OTIS: attendance reports 
are run from .terminal input, and Inquiry- capabil- 
ities make the information in individual files al- 
ways Immediately available. OTIS' on-line Query 
System allows 'the user tq create his own reports ; 
using %i Query. manual pf statements, he oan seatch. 
files and» extract pertinent facts and so adapt .re- 
portt| to coiiform tp his- specifications^ Students 
can^leam B'ASXC, a programming language, write 
their oWp programs, store them and rerun them &3 ^ 
often as they wish. Instructional media centeff 
personnel can tise a terminal transaction to book 
mj^terials, and the booking is immediately 



confirmed for the requested date , or if it is not 
available, the user ip^ informed of the next date' 
it will be. » -V , ^ 

/ 

Through the teleprocessing network, sch'ools .can, 
ac*cess the IBM S/360 model 50 with Ampex add-on 

, ta^t core, which holds administrative services 
files or the three Hewlett-Packard 2000F compu- 
ters used for instructional services, and can be 
switched from one maqhine to another by the GTE 
ISllOl. Admlnlstrati^re services are maintained 
and processed on the IBM 360 by the General Educa- 
tion Management System (GEMS), an OTIS software 

""system of integrate<i data flies with two sets of 
control tables and a set of flC^eralized process- 
ing programs. GEMS makes it possible for e^ch 
user to Refine and maintain only the data storage 
^d processing that he re^qulres and to change his 
definitions as hi? needs *for information change. 



OTIS SERVICES - Admfnistra&lve 

Have OTIS* services. grown^^S^become^ncreaaingly 
sophisticated i>ecauke incroAding user] needs Kave 
made it necessary, or has usage of tbt system 
grown because^ new and more comprehenslvef services 
have become available? An unanswerable /question. 
Perhaps OTIS' success is due to the\greit need 
recognized by Qregon school personnel a large 
data processing system, or perhaps OTIS' success 
J is due in large part to Its creiitivc fl^aff mem- 
bers, who have 'developed original software afid 
many modifi-cations td existing softyi^Te during the 
establishment and expansion of OTIS' pany services 



Student Services 



The emphasis of OTIS' first yeaj: o^f operation 
(1968-69) was on student services^ Some software 
had been developed by Lane Intermediate Education 



Districc personnel, soine from vendors. Hie three ' 
main working sysCeos were testing, enrollment, aod • 
narfe reporting. The ittendance system, totally , 
^veloped at OTIS, was in. its fonaative stages, 
-an'd the completed system vas debugged tmd, usable 
by 1971. * . 

Educatitxial Coordinates' (EC) sclieduling i>ysxeia 
and the St<ident Scheduling System (3S) ace bcfth 
used at aIIS^ In 1968, OTIS gathered data and / 
sent it, to EC for input; in. 1969, OTIS ^ajuired / 
EC*^ library of softwaVe and- co old do a^l the f 
scheduling in-house. A loader program frcim IB}i 
s^tarted the 3S system, which has been faodlfiea ex- 
tensively. OTIS staff developed an arena sched- 
uling system which was impl^pented in 1971/ As 
scheduling np^^ have changed so hav6 systems. In ' 
tKe last r&ve ears there has been, a dramatic 
move from structured^ standard scheduling, 

anjl^^IS has modified its systems to allow for a 

large variance in scheddling applications. 
* * • . » 

By the end of 1972, tVe Student Services system 
was functional and completely implexsented. The 
systems have since evolved to allow great flexi- 
bility in Eypes of output. Student body 'rosters 
ur mailing labels, for example, can be printed 
.alphq by grade, by teacher, by. sex, etc. Labels 
fpr t^nth grade boys or a list" of nintli grade 
nijembets of the band can be generated easily. 

A new system at< OTIS is a automated record keeping 
s}^stenj developed to accomodate Oregon \s high . " 
»chool graduation reqtii ]:^ents . The State Depart* 
menc of Education ha3 directed that certain re- 
quirfemei^ts ^e met by studei;)Ls in Oregon schools: 
In order to graduate %from high school, a student 
must prove minimum survival level competencies in 
three general a^ea - personal developmpvt, social 
responsibility and vocational education, "mini- 
oum^'survival level competencies*' have been dfscrUp^v 
ed by an OrcgoA.educator as *'what you have to i 
know ,in oj^ernot to be taken too badly or to6 
often". Since each district develops and evalu- 
ates its own ct^Dpetency levels, the record keep- . 
ing system has had' to b*e extremely flexible to. h 
allow for Xar^e 'individual tiser needs. Tlie sys- . 
tem offers individual district optipns on defini-^ 
tions of ^competencies, multiple-check Status of' 
competencies, types of inputs and tyj)es of reports. 
This year, three districts of varying sizes and 
problems are piloting^ the system. . * ^ 



Business Services 

Business Services proVidetl access to a payroll^ ■ » 
and a fisbal system vit;s fl^t year (1968), and to 
an inventory system, which was .used by only four 
districts. ^ ?.% 

Payroll information wad input By batch process- 
ing at the computer center (now* it is completely 
on-line; i.e*. district'clerks* irtput all the in-. » 
formation nee»ded from their own terniinals), and 
processing of both p^yrolt^and fiscal report runs 
was set up on dem/uid rather than on a sc^^edule. 
Processing was slow, 'and OTIS staff tnembers spent 
many extra hours keeping the system runnTng 
Smoothly. In the 1975-76 school year^ 65 dis- 
tricts use the system, and nigh t^^yiP^^ccss ing 
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runs are scheduled. In 1969, on occasion, one 
job could take fcxurtecn hours. Now the totar run 

4 (processing for 56 districts) will take 1/2' to 

^ 1 1/2 hours to process. ^ 
• ♦ .• 

The Business Services- systems have been completely 
'designed by OT{S staff members in conjunction ^ 
^with users. This year, services include fiscal,' 
payroll, personnel, inventory and cafeteria in- 
ventory accounting systems, which produce over 50 
different kinds of reports. ^Query capabilities 
are also available'. ^ 

The newest application is the 'processing gyst^m 
developed to accomodate, Handbook II (revised), 
an accounting system ^%irab'lished by the federal, 
government for sch9ol districts. All schodls 
must use the new system by me/1976-77^ school ^ 
year, and the CtiS^ systeo is^ow 902 tomplete. 

♦in 1972-73, a pilot district useiKtTt5%Handbook II 
(revised) actounting sys"tenh,'^and with modifica- 
tions OTIS* processing /system^ is ijcw usecj in 20 ' 
districts. All OTIS Business Services user dis- 
tricts will be re^dy to use Handbfok II' (revis<e^) 
in 1976-77. 



Query System 



Tlje Query System has ^een under development since 
the fall of 1968. The original ^ystem, conceived 
by an IBM analyst, was slow and inflexJ^le> with 
little choice in sere order. Priority was given 
CO increasing the speed of the system, finding 
means developing the most useable sortbd output 
and allowing ^the user to specify what sort order 
he^wished. , As* data becomes large> the sort order 
is^more important; a noti^alphabetical list of all 
boys iA a 1000 student, sckool would «ha^;e been un- 
wieldy and probably unusable. Fqr (he last two 
years, the t^ue'ty Systeti has been dependable, effi- 
cient, <and is on-line. The .user can <»pter*his 
qu^ry vi^r terminal ^d wUl ge^his report back on 
the terminal the sas^ day', sometimes almost immed* 
lately, * j * ♦ ' 

With Query, OTIS users can create their own r4- 
•ports, designed by th^m ^qj their unique needs./ 
In ^in^ Query for exceptioa reporting, an OTIS 
user can meet information needs not provided by 
the standard reports. Query requests are input 
directly from buildin]| \Qrmxnals , and the output 
is sent by courier, isi^rvifie, ^ough the output Is - 
also Qommonly printed out on the users terminal. . 



OTIS SERVICES -'Instructional * 

In 1969 OTIS instituted an instructional comput- 
ing system called RAX (Refsot^ Access Computing 
S/stem). Users could access it for only two aours 
on^Tueaday ^d Thursday, from 5-7 p.m., when tele- 
processing v^as do^n, becausp it needed to take 
over the j^hole IBM 360 system to work. Blew termi- 
nals used the system, and it was not vct^ success-* 
fuX in terms of convenience, so in 1971 ITF (In- 
teractive Terminal Facility) was begun. It CQuld 
be ;:un during tiie day and offered problem solving 
and a method of teaching programming to students. 
However, tha ITF system caused problems: it often 



ince'rfered Juith teleprocessing ami brought the 
systeja down, and the turnaround tibe va^ Extreme* 
ly;slotf. There were few canned prograos avail- 

and use^ found ;the syaLen' too linlted aad 
undepef^dab'le . 

Iff 1972, 0TIs'ac4uired an HP 2000F computer for 
instructional use, and a GTE ISllOl to provide 
interface between the IBM system tiie HP. Thus 
aSoinistrative services users can also use the 
instructional system from che same te'nainal. The 
system has*32 port^ available for us€ 2A,hour£^ * 
per daj, and users pay $3*. 00 pe'r terminal houf ^ 
'for* Us use. DUr/ng the fall of 1975, OTIS ac-*i 
quired ahother HP 2000F with optioA 205 to accomo- 
daj? Increased instj^uctional use. A third machine 
ves installed this fall-. OTIS' imstructional com^ 
pfpting sy^stem serves A2 district's, who i^ed ap- * 
t>roximately.*47>050 terminal hours last year. 

Instructional. Services currently available include 
the , Computer Related Instruction "System-CCRIS),, 
the {^cupa'tional Information Access System (OIAS) , 
^d the* OTIS Automated- Library System (OALS). 
CRIS and OIAS use the tiewIett-Packards , OAL^ uses 
the IJM'GEMS system. 

QALS * bookiAg and scheduling system, a service 
contracted by 'tt|e Lane lEt> - Instructional Media 
Center (I>5c) , and available to Lane County^ teach- 
ers, students and librarians, schedules over • 
.12,005 discrete printf and non-print items' for use 
in schools. Th^ system is on-line and produces 
operation and usage reports as needed. 

The non-print evaluation system is also^ used in 
Ltoe tounty. Teachers preview and code*eva^aV 
tions pf IMC materials*in .areas of their specialty ^ 
and evaluation, repot 1 9 are available'for 'the*€D 
to use in lAe decision-making process concerning 
; acquisitions. A JPfeport can be sent to schools 
which lists Items recofi±)6nded as Useful in di^- 
crcnt areas^, as. well is those deemed not useful.. 
Pricing 'figures and vendors* names are listed. 

The*b<^k catalog system, used by seyerali .count_y 
IED*s /Manipulates input ^of bib'liograpliic data. 
Subject headings i annotative information $nd call 
nOiabers to make book catalogs, r<?placing uluch b.f 
the labor of manual card catalog systems* 
• 

Literature searches of current educational reports, 
monographs and journal entries » called ERIC 
searches," are available to users through thfe OALS 
system. OTIS processes nearly 100 searches each 
mo'nth. * 

CRIS provides instructional Computing for all 
areas of a school's currigoulum. CRIS users access 
aver AOO canned programs, such as drill «nd prac- 
^ tice in math? reading and language arts, simula- 
tions and games. The system offers problem solving 
•in BASIC fo^ atudents to learn prograocning. Com- 
puter assisted .instruction (CAi) in reading, math- ^ 
ematics and language arts on the elementary level 
is being piloted this year at Blossum Gulch, Ele- 
'^©entary Sqhool in Coos Bay and plans are underway 
*for a program ^t Chemawa' Indian School. ^ 

Software from t?^ Computer Curricul'um Corpora tioJi 
(GCC) is used for CAI at the elementary school. 



Ei^t terminals at BJ.oss.um Gulch ace connected to 
OTIS, and a reading project, beganr this 100 
students per iJay use the system. 

CAI is van "exchange of information betwcien compu- 
ter and student," according to CCC litcratur^jj It 
is aioe'd at students with a low level'*of pe/fona- 
ance; the curriculum lot es^h student "twill be at 
'a level appropriate to%ls acliievement in each ' 
learning area* so each student has the opportunity 
to le^m at his own level and his own speed. The * 

* program provides remedial assistance in tjie form . 
of progressive drill and 'practice. ' » 

• • ' * 

There are advantages to this type of reading* and 
language arts program ^or', remedial* students. There 
is no discipline involved, no teacher disafpproval,' 
no necessity to perfoifm for others, and wrong 
answers worj't hurx.- y^e student will Ifa^e ^ibthing 

* to lose, and it migh^ even be fun. 

< 

Chemawa Indian School., -an^altemative school ad- 
ministered und(*|* the ETUreau of Indian Affairs, is 
operating a large ^irogram in computer assisted 
instruction ln*rej^ding and language arts. Qiemawa 

* is an of f-reservaoion boarding school for dropouj;^ 
and students ejfpell^d from other schools, loca^^ 

in Salem, Oregon, with students from Oregon ,^ Wdsh- ^ 
ington, Idaho and Alask%. ' Counseling and voba- 
V tional training are emphasized^ and students are 
given a chance to 'actjuire -skills they have missed 
in the fonnal Educational- environment. * 

'oiemawa dtudtnts have*' not performed well* in reading 
and language arts examinations; according to 
Chemawa adcilnifetration' causes for this include 
lack of time for sufficient individualized ii^- 
striiction, and tow student motivation caused by 
past edutatrion^l experiences. CAI will give indi- 
* vidual drill eypry day, and will be an entirely 
differeit educational expei:ience fot the students. 
» The projept involves the use of 32 terminals, 
another HP 20bOF at OTIS, aj\d studehts.yill usd^' 
CAI .during #the day and eveniug/ ' ^• ' ' 

• ' 01/^ is a computerized vocational counseling pro- 
gram. Through a questionnaire, a student answers 
questions and states preferences, then possible 

' ocAipations are presedted-which correspond to the 

* .persbnality profile suggested by the questionnaire 
results. Detailed information on each occupation 
is produced upon demand^ One can ask for a job ab- 
stract, which describei?.jdb duties, working, condi-^ 
lion's, Salary range, turnover rates, q^u^llflca- 
cibns fbr the joB, employment prospects «id other 
pertinent facts. Qualitative information -is in- 

, eluded in this job abatract; for exampl^e, the job 
description for college teacher states ;:hat-one 
must have the ability Co' work with abstract, ton- 
ceota. have self-disciMine and good judgment. 

^.^ ne' can alfifi, get a bibUo- 

^raphy of occupational books, find out how people 
prepare for the occupation,, get a; list of coursocj* 
dd^recs and schools for an education or trainiWg'^ 
program, compare the services and cos^s of schools * 
and get the names of people for personal discus- 
*8ioft about the occupations. ♦ 

' C.; * ' 

Tl)e Vocational counseling, program is jointly ad- 
ministered by OTIS and the Career Information 



Sysceo, interagency cunsortiua providing voca- 
tional infomacion, located at the University of 
Oregon. • 
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"PTIS has growr) and changed considerably sinc6 196& 
Its charges have lowered from $8.80 per student " 
Cor conplece adninistrativc services to $7.00. 
ITic student base of user districts and educatipn- 
al agencies has raised froa 63,000 to 130, OOO^ 
fron 28 school districts to 72: OTIS is financi- 
ally stable and operationally sophisticated, and 
itts services b^cone constantly ciorc varied and 
complex* ^ 

*lo offer complex services, one must balance them 
with a sophis ticated data base - an education pro- . 
cess is continually necessary to train new dis- 
trict or school employees and explain new se:Q^*ces 
so they can be efficiently and productively used. 
To facilitate this balance, OTIS has a knowledge- 
^abie field service staff and a system of data pro- 
cessing coordinators. , ' 

Coo{}cration >and communication between users and - 
OTIS are important, to keep misunderstandings down 
and user operations ruitning smoothly. The data 
processing coordinators work as liaison between 
districts and OTIS. Each district's coordinator 
assists in training' of users ^and communication of 
district deslrce and.'necds. ' C^^ordinators meet 
periodically to ffiscuss problems, new services and 
procedures. . ' / . 

OTIS field servJ.ce ^'Staff , each per^son an expert 
in a specific servic^e'nnd with a general working 
knowledge of all serv.l^ces, is a di re cC« communica- 
tion line between user and OTIS. When a^ school 
comes on the OTIS data processing systom", a repreif 
sen tap If e of each service area shows him how and 
why the system*works. ^When districts need help, 
or h4re new personnel, field seTrvicc staff people, 
are ready to smooth the way/^ 

Users fTotr fourteen* count 1^ in Oregon are, serv- 
ed by OTIS through over 200 terminals; Represent- 
atives from co.unty and districti'^ducational orgar 
pizatipns throughoutv^he state njfike up QTIS* 
Advisory Committee, whicji is consulted. on import- 
ant policy matters and sysfcfem development. ^ ^ » 

In terms of upgrading ^ualit^ and furthering 
equality of education^; OTIS* impact on Oregon 
SQl^ool systetfc has been great. ' Cle-rical duties 
arc minimized at school and *distx;lct level; edu- 
cators hav6 more time^ for students, apd students 
have access to instructional cQAputiHg systems. A 
district with 200 students can get the same types 
of reports and Information as a large district, , 
with more students and a larger tax base. Only a' * 
few districts coUld afford to provide the services 
OTIS can provide; through the on-line teleproces- 
sing system all school districts haN^ an equal 
'opportunity t»o avail themselves Of data process- 
ing Und instructional services. o 



Computers * 

1 IBM §/360 model 30 vit^i ^Dpex add-on fast core~ 

1 GTE ISllOl Computer 

3 2000F , Hewlett-Packard Computers 



Input/Output Devices 

4 2400 Series^ Magnetic Tape Ut^^its 
2 2314 Direct Access Storage Facilities 
1-2321 Da£a Cell Drive, Model 1 - 
1 2340 Card Read Punch \ 
1 1403 Printer, Model Nl 
10 Double Density Disk Drives 



Supp^ted Terminals » 

Teletype ^33 
Teletype 38 

Ifazeltine 2000/1200/1000 



OREGOJ; TOTAL INFORMATIO^^ SYSTEM 
1200 Hllghway 99 North, Eugene', OR 97402 
Robert L. Dusejibcrry, Director 
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DEVELOPING A MfiTRO 
COMPUTER CONSORTIWl: 
PROMISES AND PROBLEMS 



D.^ Thomas King 



St. Paul Public Schools, St. Paul,,MN 55102 



* » 

ABSTRACT: Providing fcfr joint computer services in five school districts with a combined po{%ulation of 
150,000 students is a demanding, challenging problem* To effect this consortium approach, each of the 
five Twin City area districts, already with sophisticated EDP, must analyze current systems and project 
its anticipated needs ^ fit the new, regional METRO II effort. In turn Metro II must align with the 
statewide MECC (Minnesota Educational Computing Consortium) design. Problems with equipment, software 
and people can be solved and^ resolved, but not without some obvious difficulty. However, changing tech- 
nologies and more sophisticated MIS would seem to preclude the founding dictum: equal or better service 
for no greater cost. Greater cost may be justified if more cost-effective utilization of computerized 
MIS occurs in administrative decision-making and services are enhanced. This appears to be happening 
with Metro II. . 



Metro-II, a regional^ metropolitan computer 
consortium, began in 1972 as a joint powers 
agreement r.esulting from somkenabling state 
legislation in Minnesota. AwS^fe of the consid- 
erable tax dollars being expenr^d for hardware 
and diverse computer systems being developed by 
various state and local governments and agencies, 
tiie Minnesota legislature passed a law which, in 
effect, consolidated educational computer serv- 
ices at all levels: elementary, secondary, vo-^ 
cational (ESV), state college system and the 
university. To appreciate the extent of the 
problem to be^ solved, one must, realize that 
just prior to the consolidating legislation, 
dozens of cQmputers ,~ software systems, applic'a- ' 
tions> and reporting systems were operational *' ' 
with a multitude of applications. Uses ranged 
from instN^ftion (CAI and CMI)^ and pure re- 
search to a wiile range of administrative ap- • 
plications.. , ^ 

' • ' r ' 

Cojnputing machines ranged in type from 
analog to digi(al, in size from. the (lesk top 
to special purpose, and on to large, complex 
timesharing systems. . Iirformatiotial and organi- 
zational reports wer-a generated internally and 
externally for all these educational systems. 
Operating systems were revised and expanded 
frequently. Computing people in education were, 
in effect,, mass producing "the Invention of the 
wheel* Developmental costs were incurred by 
'schoql districts for producing essentially 
identical student systems, for creating and 
'maintaining equivalent instructional program 
libraries aad a' host oS other essentiality, 
isomorphic systems f Tor examples CAI li- * 
braries had near identical versions of. arith- 
metic drill and j)ractice as well as the latest 
updated version^of Star Trek incorporating 
Supreme Grand Master attack strategies. Where 
did it all* lead?' We found increasingly complex' 
systems and^ machines, in th^ir replication. 



^costing the taxpayer exponentially greater dollars 
Probably for the wrong reasons and a lot later 
than it should have^ccurred, legislators de- 
cided to put on the^disk brakes"! 

Actually, legislators, who in the final anal- 
ysis had to approve funds for much of the state- 
wide computing .operation, at least indirectly, 
were beginning to feel.^the pinch. More directly, 
they felt, and rightly so, the need for a more 
comprehensive, uniform information reporting 
system. While many educational enrollments 
declined, requested budgets increased. Hence the 
need for better information for better (decisions 
at all levels,! including the legislators who 
must apQropr'l^te ^the dollars. 

I.n 1970, the Governor *s Task Force recom- , 
mended comprehensive statewide information net- , 
works. In 1972, Metro-II was conceived. "Metro"' 
identified the metropolitan pature of the-^t^- 
volved school districts. The "IX" referi|jf to 
the fact that there existed already anoth^ metro- 
politan educational computer networ)c — TIES-. 'TIES 
had served a large number of Minnesota school 
districts, mostly metropolitan, with a total s^tu- 
dent population of nearly 25Cr,0^Q0 stodents sincj^ 
the 1960s. But the thrust of Metro II was dif- 
ferent. . The^e 5 districts with about 150,000 
students « were already relatively sophisticated 
in their "computer applications. They differed 
however lil "certain applications. St. Paul had a' 
rather comprehensive student ^and POBAS srystem* 
Minneapolis aiready«was providing extensive CAI 
applications, ^Mounds. V^ev possessed an exemplary 
instruct ional^m^nstg'ement S)rstem. Robbinadale 
had developed k comprehensive K^i2 student system 
incoi'porating, )icA,demic« health, transcript and 
extensive extra-lmrricular information. Distr^ipt 
916, clearly, was\in .to extensive vocational ap- 
plications in EDP.V 
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* To make such districts fit consort iutn-wtse 
from an MIS* viewpoint , perhaps almost seems 
inWIScible. But to the chagrin of the "nay- 
sayers , and to the credit of the •'can-doers", 
it appears that it will indeed function ^nd, 
eventuUJly, function most effectively. 

'4 \J ' ' ; 

U^ng a systems approach adopted by the 
State Q]i' Minnesota called PRIDE, each of the 
five di^t ricts first listed, in-some detail,^ 
all prei^ent applications as well as<.fOture ^ 
computer directions. Considerable man-hours 
were expended during this phase documenting . 
current systems operations, meeting jointly 
to di^cu^s related problems and enlist'ing 
positive>^support from staff. Many feared or . 
opposecl'^rhe regional consort liJfti apfvroach dur- 
ihg xhi^ period, adopting a "head-in-the-sand" 
approach; . if we don't look, maybe it will go 
away! Of course, this strategy seldom works. 
It only makes one more vulnerable Cb attack 
from 'the posterior. 

I 

Mter considerable stressing and strain- 
ing, a complete list of "needed-nows" and 
"neededrlaters" was produced by each district. • 
The systems consultants involved, although gen- 
erally ^most helpful i somehow managed to make 
the matters worse by keypunching this-compre- 
hensive list of needs *and then computer-print- „ 
ing it for return for check and sign-off;- How- 

'ever, they nej^^ted to order or identify the 
needs beyond a Watsonian elementary manner, ^nd 

'each distr^^c. searched through forty pages of 
randomized documented needs analysi-s to see "if 

.their artifacts were earthed somewhere. 

MetroTlI, in late 1975, *))^gjm' to feel the 
positive effects of leadersh^^'**when its hew 
Executive Director was named. Not, long after- 
ward, MECC, the parent, statewide organization 
hired a full time Executive director also.. 
Although MECC*s cfiie'f concern at the tl^te was 
taming a Univac;1110 to provide CAI servic<ia, 
the addition of st'abld, responsible leader-* 
ship there bad a positive effect on all co-* > \ 
operative computing services. ^ 

Each district currently is making s<Jtis*- 
factory progress toward completing various * 
systems -phases^ personnel-payroll an"ci stu- 
dent are progressing'^ost rapidly. Fin/incial 
and instructional man()gement also are moving 
toward time-line ph^jses. Greater difficulty 
has. been encountered in tlje ao-Cjilled Faclli- / 
ties-Other area: one man*s*miscellany is ♦ 
another man*s^issionr For example; while 
busing may Seexceedingly complex and horrend- 
ous in one district, in another, the regular- , 
ity of street-s, 'and consistency j^f enrollment^ 
policies beget total computer solution, 
any event it is expected ^nd hop'ed that by 
1978, designing, develoj>ing, testing, re- • 
testings, piloting and parallel operation 
will cease and Metro II will be ready to go, - 
fully operational. ^ 

The present ly-adopCpd computer config- 
uration calls for a ceiltral, host corgputer* 
- site housing a Bt^rroughs 6700, with 5 satef- 
lite operations (B 1700),. one in each of the 



five districts, -»Fully converting each of the • 
present non-Burrough*s usQrs to tl\p new systems, 
will be a problem located below the water-l'ine 
of the iceberg. For the largest part of the con- 
version problejD would seem tb be the retraining 
and re-education effort; all the users— and 
particularly the non-technic^ users. Each dis- 
trict has clerks and aides, secretaries, teach-, 
ers^ counselors, psychologists, researchers, * 
principals, district office personnel, school 
'boards and the public — who, in varying degrees, 
are producers and consumers of computerize^ - 
information. All are involved with the legiti- 
mate, computerized need-to-know. The consortium 
approach will produce different effects for all 
those involved. • . ' 

^ To provide an example <^f just port of the 
Rrobl'em for one of the i>scfs consider some of 
the first phase requireraenta^as submitted by the 
districts shown in Figure 1. • ■ 

Figure 1 * ^ 

METRO-II NEEDS AJJALYSIS 

SCHEDULING & ^iARK REPORTING^ 



V 



Section I 



A. SCH^DULatG 




1. 
2. 

3. 
A. 

'5. 

6. 
7. 

8. 

9. 

10. 



13 . 
12. 



13, 



Provide capability of scheduling element- 
ary schools. 

Piiovitie for scheduling st^idents district- 
wide, e.g*., scheduling of classes outside 
of home sdhool . 

Provide capability of registering and 
scheduling students in Community schools. 
Provid^that student request file and 
tnaster^chedule be on-lin6 for update r • 
processing. 

Provide capability to schedule on demand 
any number of students^, even after the 
bulk 'bf student^)^ve been scheduled. 
Provide capability ^of scheduling on-line 
on' demand during' prime t^nie*. 
Prov^e capability of on-line coarse 
tally, matriji and segment matrix (one 
course against all other courses). 
Provide capability of on-line independent 
study, tally (oj5en mod availability) . 
Provide capability to edit xrurrent 
c6urs^^ requests and' credirs earned 
against past course history •-and district . 
requirements . * * 

Provide capability of purging student 
data base to proyide user with tallies 
of students rtat haying complet;e3 speci- 
fied required Courses to assist in^ 
teacher staffing and master schedule 
building, • ■ * 

Provide master schedule builder. * 
Provide capability to integrate master 
scliedules for diverse programs (e.g«, 
}.^aming centor,' individual Schools 
evening (ligh 'school) . 

.P^6vide capability of scheduling' a stu- 
dent *^ coirrsps based on prerequisites 
within the school year, i.e.. schedule 
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Math I before Math II. 
B|. • MARK REPORTING 



1< .Brovlde capability^ of grade reporting 
for modular progrannned classes with 
' 1 grade and attendance .per subject, 
Provide capability to print assess*^ 
' ment and evaluation statement type 
elementary, report card from codes 
maintained *on the data base. ' 

3*. Provide capability, of having teach- 
er comments on the grade reports 
and additional grading methods. 

A. Provide capability of recording and 
reporting' community school attend- 
ance, grade reporting, and credits 
earned. 

5. Provide capability foe city wide mark 
reporting students in more than Y 
building. , 

'6. Provide capability of each district 
usin g its own type of grade reporting 
format, Xox^^ and notations. ' 

7. Provide capalbility df updating courses 



codes .along wi^K distance Jro^ji >^ortal % 
to portaln If ♦ 



and grades on-^line during report ca^d 
cycle. * * 

CENSUS & TRANSPORTATION* 

Section II 



. A. CENSUS 



b. transportation eligibility and state 
aid eligibility codes. 

Provide ability to identify transporta- 
tion* eligibility and information for* vari- 
ous courses and *prpgraas other than 
normal school- program (e.g., learning 
centers ,^ special courses in other schools, 

). 

STUDENT i ATTENDANCE 
Section III 



GCNERAL 

1. Generate student transcript (on demand) 
at school level. 

2. Provide capability to maintain both com- 
ttiQnity, career and adult ^ucaGion 

records . 

3. Provide capability to integrate all data 
systems provided by MSCC (both instruc- 

* .tional and administrative). 
A, Provide functional editing an^ updating 
system on-line for entine data base. • 

5. Enhance capability of assigning students 
for the next year by computer. 

6. Provide capability of sujrveying parents 
by use of census records. 



1. Provide capability of wlintainiftg stu- 
dent records via a family number and 
generating complete family lists.; 

2. Provide on-linfe .capability to cail*,f( 
census' enumerator forms printed ^fob 

. ' se lected census addresses. . 

3. Provide capability of preparing s^tA£l5= 
tical reports by family, including ^re- 
"Schopl students. - - ^ # - ^ 



B. STODENT- 



A.. 



5. 



Provide capability of having additional 
statistical correlations. . .' ^ 

Provide capability of reporting and xe^ 
cording door to door census, .r'etatnln^ , 
records 'thcu age 21. ' * 

Provide capability of merging' school ! 
census with government census'. 



B. TRANSPORTATION 



1. 



3. 



Provide ability prepare statistical 
reports of piipils by censu* tract, j)y 
census block tract, by school, .etc. 
Provide capability of malatalning, on- 
line, -a. bus scheduling an4. roujcing 
subsystem including distance c^trices. * 
Provide capability of maintdinlnfe at- 
tendatice and participation records ^or 
transportationc 

Provide cggabJL^lity of using street 
intets^tion nodes in transportation 
route scheduling. " 
Provide capability to maintain on- 
line for each census addres^ the fol- 
lowing: . * 
a. kindergarten, elementary, Jri 

high apd sr. tiigh school assignment 



1. Provide- free lunch eligibility lists; re- 
ports, 10 cards and mailing infcJrmation. ' 

2. Provide capability to-ldentify AFDC ?nd 
Tltle-I and provide target area identi- 
fication. , ' J 

3. Provide capability of merging ''tuition re- 
ports. and records with the studeivtllnr, 
formation system.. • \. ' . 

A. Utilize state ward numVer (G- numjTer) for < 
identification and p^rocessing purposes t 
for Special Services Department. 

» 

ATTENDANCE ' ' ' - 



Provide the capability, of daily attend- ^ 
ance' reportlg| -for as many calendar report 
periods asvf^cei^gary « Include enrollments 
data fqr t§e ^reporting period. Generate 
school abs.entee li§tf and summary da.ta 
at the end of each t^rmand schtfbl year. 
Provide papabllit^.Of keeping records of 
> atttndance and pa^icipatidn in all spe- 
•cial programs. . » , 



2. 



3-. 



Maintain student records on students from 
date of first 'enrollrJent -dgVades, at-^ ^ 
tendance ^ schedule. .of^^cl^Qs^^ Rn>grdniS4»V*w.w^^ii^.w«^^Wvv 
etc.). * * • 

aknerate ctimulative tccords and trans- * 

'^tpt oi cfddits* , . * 
Generate m^sjter^ toster of students from 
past j:ecord8 td verify variolis aspects of 
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rc<iuestcd' information. 

SPECIAL programs' 
\ 

1. Maintain Common Program Directory Infot- 
mation (Special Education,- Federal Pro- 
jects^ E.S.A.A., Right to Read, etc.). 

2. Provide capability of generation of the 
federal Title-I comparability report^ 
(combine student, finance', and person- 
nel information) . 

GUIDANCE 



1. 



r.. 



?XOvide guidance information for oc- 
cupational plans, information to be * 
tied to student *s record merging stu- 
denjt tkita with counseling package (i .e. , 
occupational plans and goals) . 
Provide the capability of a computer- 
i'iSed vocational information system (like 
CVIS). ' / ^ 



TEST REPORTING 

1. Provide ability to scan,- score, analyze 
and prepare reports for teacher, jnade 
tests, standardized tests, computer 
achievement monitored tests, curriculum 
assessment tests, etc. 
■ 2. Provide ability to do correlations of 
various tests to one another. 

3. Provide' ability of progress monitoring 
of individual student on tests. 

it. Provide dapability of producing indi- 
• vidual test' skills profiles. ' ' 

5. <^rovide cap^ility of pi^oducing cofV- 

relations between the grading system 
* and testing system to include histarl-^ 
cal data. 

6. Provide capability of norming all 
standardized tests including also 

* criterion referencing. 

RESEARCH 

1. .Prepare special^ transfer statistics. 

2. Provide capability of us-ing" student 
files for needs assessment, sight 
count (suspensions, retentions, lunch 
program, graduate follow-up), and 
other- sjutveys . 

> 3. Must identify for research purposes, 
courses atxempted but not completed 
from cjjrrer^and history data. . 

4. Provide a wide spectrum statistical 
package. 

SUMMER 'SCHOOL 

1, Provide capability of handling summer 
school - including registration, 
scheduling, mark reporting, attend- 
ance and transportation for elemen- 
tary, secondary and 'Special education 

* programs. 



CONCERNS 
' ' feection IV / 

The mfembers of the'METRO-II Needs Asses»^ 
ment Conjmittee submitting iheir respective 
needs, for the ftatewide MIS, have also in- 
cluded' a number of potential problems and 
needs. The dommittee fee^s that these concerns 
should be addressed by appropriate MECC person- 
nel. These areas of concern .deal with hardware 
capability, data volume, district resident , 
hardware, etc.. The following list identifies 
the concerns which were included in the MIS 
needs submittal to MECC: 

1. Capability for minimum turnaround of 
reports and data 48 hours or less^ 

2. Capability for ba'ck up runs on emer- 
gency basis if comput^er dovm. 

3. Ability to deliv^^r forms on a dadly"' . 
basis to school^s . 

4. A Problem with all schools opening s^xae 
• time and data <vol^me. . 

5. Scanners needed in district for edit 
capability . ^ 

6. M)ility to pj;ovide COM services*. 

7. Allity to convert- past tnicrofilm 
records, not "on computer, to on-line \ 
terminal\ < 

■ 8. Termir^al update (file maintenance) at 
school and district office level. 
Require both CRT, card readers and 
printecs for user. 
" 9. Capability of compiling and executing 
Fortran IV for a variety 6f staCistl^- 
cal reports. ^ 
1(^. Must have capability to handle all . 
aspects of non-public school proces-- 
sing. • _ 

11. Provision fot CAI^pfiented program 
which provides 6?<planation of data 

- base and Rftpofis available to dis- 
trict pdrOTnnel. 

12. Capability og producing any- government 
report. • ^ 

13. On-lintf service request plus status 
of "request . * 



Subsequent phases in developmeftt c^ll fo,r 
refinement of these iteeds into more precise 
language, and* the detail'ed systems analysis 
necessary to begin the preparation for the 

"massive prograiping effort. 'Many of the fietro 
II districts already are plan^iing for telecom- 
munications systems. This lends another dl- 
mentilon to^he system but also^more prol>letns. 
In St, Pauls.' we currently are utiliz^g two 
CRTs in th^Student Accounting Office primaTily 
for file Itiquiry-.'* treating and modifying stu- 
dent records*^ is planned for fall, 1976. Al- 

'though the lilsfrict is faced*with ddclining , 
enrollments and, therefore, dollars > it is hoped 
that 'Selected schools will bo utill^iing tele- 
communications within a few years.' Data can be 
considered truly accurate bnly when* those who 
provide that data, in this case^the schools, \ 
use it. Instantaneous access to and correction J 
of student files promotes overall usage and. 
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hence, acct|racy.* Andf'^of coui'se, in the student 
area, where numeroi^ internal reports are pre- 
pared to assis^t ^if^ecis ion-making and exter- 
nal reports arexjade for various^ local, state 
and- federal aids ^nd reimbursements, Accurate' 
data is Ci^itical. Since Metro IX is funded by 
member districts as well as state contribution, 
the consortium has a stake in this vital area 
as well. Not only do district payrolls have to 
be on tim'e^and correct, so also do the member- 
ship foundation aid reports. < 

Ano^ther concern is data security. While 
m6st districts now have their own approaches 
to security problems, security becomes some- 
what more critical in a consortium. In 

r Minnesota, we 'must comply not only with a fed^ 
eral law on data privacy, but we are also 
subject to. a comprehensive state law which 
cavers all records on individuals maintained by 
local governments. This includes school dis-, 
^ricts. Thus, .each school district has set up 
regulations and procedures deeding, with the 
privacy aspects of data for their own dis- 
tricts; some have instigated security me^s- • 
ures as well. In St. Paul, tsagnetic cards are 
required to ^nter the daca* processing areas « 

/tfe have also developed fofms, brochures and 
procedures to comply *with the privacy laws ^n 
,data collection and reporting. The present 
^RTs In use in our district require sophist i- * 
cated identification procedures before files ^ ^ 
may be accessed. Although the tem'ptation to 
illegally access files might exist in the edu- 
cational sector, there doed not seem to 
exist the' more compelling security paranoias 
AS are prevalent in the privaxe sector « School 
districts d'o need to establish proper security • 
measures and procedures dealing with proper 

' collection, maintenan^p and release of infor-* 
ntation. But, overl]^ elaborate and exces- 
sively costly secu|:ity procedures probably 
are not essential fn the'^ educational domain^ 
Our problems generally arise more from in- 
attention than intent, carelessness 'than cal- 
culated plotting. . In any «vent, Metro II will 
provide for data security within and between 
districts. It is hoped that, as'an agency of" 
state government, Metro II will assist in 
•hringi/g about more consistent procedures^ 
dealir^*l>ixh th^ collecting 'and reporting of 
information. While the proverfiial song-sheets* 
do not' hav& 'to be 'identical^ t,hey should hp 
similar enough ^o provi<)e harmony instead of 
cacophony.* Infcer-district transfer of stu- 
dent records, for. exampl'e, should be a simple, 
consistent procedure to insure the smooth 
flow of the- educational process when a stu- 
dent transfers from one school district to 
another. 



several decades) , much of the data needs to be 
massaged before it can be transcribed. Why not 
one reel of t.ipe fron to them instead of reaiiis 
of paper? Or, if schoojl districts now, finally, 
begin to utilize the telecompiui^ications tech- 
nology widely adopted in the private sector a 
decade ago, there are even more efficient meth- 
ods. Another problem: some years ago, state 
aids in Minn^esota were based on Average Daily 
Attendance. Now those aids are determined by * 
Average Daily Membership. Yet, school districts 
still are feqiiired to complete voluminous ADA^ 
figures 'for tjie annual dtate ^report. We have 
estimated that,«in the St. Paul Schools aloney 
the cd'ilection, maintenance and reporting bf 
this data costs nearly $100 ,"000 per year. Assum- 
ing that someone, somewhere in a state cubicle 
revievs these esoteric figures accurate to. three^ 
decimal places, is it worth the cost? Metro Jrl 
is helping to get an answer to this question* 

»■ ' • * ^ 

While much work has been accomplislfed , much 

-yet remains to be done* Timelines 9all for 
piloting and parallel operations nisxt year, ,con- 
version in two -years. Dollars are need^; support 
is ^needed, much hard fork^is needed. If these 

. essential componen|:8 can be maintained-, Metro II 
cat becom^. a functioning, effective computer j^erv- 
icps .consortium. We would hope that, in a syner*- 
gistip sensei the combination of our five school 
districts will be whole greater than the sum of 
the parts. If so, problems will be solved and 
prg^ises will be kept. Good decisions require 
good Jfiformation . Making such decisions is a' 
promise to ourselves that we must keep, In that 
sense, problems are^ instead, a true challenge 
to us allr 



A related cQncem i* the reporting of io- 
fo^gnation to the state. Kecro.II has taken «n 
active role- in cooperation with our State De- 
partment of ' Education to tevise and x^form, as , 
much as possible, antiquated, *pre*-compUter 
reporting systems* For example, presently, all 
reports submitted to* the state are labori- 
ously hand-transcribed from computer sheets to 
state forms. Since those state folfms are • 
essentially prc-deluvian (many not revised in 



MANAGING TUB LARGE SCALE INTERACTIVE INSTRUCTION NET.WORK'* 



Robert E. Schaulis 
Coast Conununity College District, Costa Mesa, CA 92626 



ABSTRACT. Issues and alternative approaches to planning and managing large interactive networks in an 
instructional environment are addressed. Large scale networks are defined as having more than seventy- 
five terminals used by several thousand students with several hundred authqr-i.nstructors from many dis- 
ciplines. 

^ . ^ • ' 

• Special categories of planning and management issues^addressed include: / 

•> 

1. " Hardwara. - Issues relating to what kind "of and which vendor's computer are appropriate for 
instructional networks art addressed, the impact of mijii and micro-computers on instructional tomputing 
p assessed. Altomativ.e networking tecnniques are presented. Communications equipment including ter- 
minals are discussed in light of economic and educational objectives. ' ^ 

2. Software ♦ Altei^iative software environments are addressed. Operating systems, teleprocessing 
monitors, data base management systems, general computing IJinguages , ,and author languages are defined 
and discussed in an educational perspective. ' * * 

^ • . 

3., Courseware - Alternative brganization^^a'&S incentive models are .reviewed in light of their 
ability to prpvide instructional materials on the computing r>etwork. " 

^4. Futures - Conjecture about the educational computing network of the future are presented. 
F.conomic and technoibgical ^retasts are reviewed with appropriate deductions and inferences for edu- 
cation in* the near and intermediate future. ^ • • 
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THE TIES DEhCN: 
AN MIS TOOL FOR EDUCATION. 



E.^Ronald Carruth 

Director of District Services 



Russell E. Weitz 

Director' of Design St Development 



MINNESOTA SCHOOL DISTRICTS DATA PROCESSING JOINT BOARD 
, 1925 W. COUNTY RD. B2, ROSEVILLE, ^^N. , .55113 



TIES (Total Information for Educational ^Systems) is operated by the Minnesota School Districts Data 
Processing Joint Board, a consortium' of fifty school districts, serving approximately 300,000 students 
and 50.000 employees. TIES, through an on-line integrated file structure and major application components 
serves t;he management information needs of its member sqhool districts iij a cost-effective and timely 
manner, .the application components serve needs in the major areas of; cen^^us, student account inR, 
scheduling, mark reporting, attendance, payroll, , ^personnel, finance, instructional management , instruc- 
tional timesharing and ^research. A Generalized Extract System permits the generation of information and ^ 
reports that are not part of Che standard system.. ' Data el-ements are updated through Visual Display 
Devices and^ Injelligent MarH/Card Readers located in the indlVidual'whool, districts.' This places th& 
responsibility for thie integrity of the data close to the source. TIES obtains its operating funds 
entirely from the Per student membership fee which is the saine for all 'districts independent of size and 
geographic location. This encourages districts to make full use of all the varied services provided to 
t\ie fujLlest extent* * ' 

The key to the success '^f TIES has" beea its recognition thit i"ts role is to provide services to 
PEOPLE in school districts through the 4evelopment of the SOFTWARE necessary to meet the needs expressed 
by those people and to use whatever HARDWARE is'appropriate and cost-effective. 



THE PEOPLE ♦SYSTEM . ■; 

TIES is totally funded and governed by the 
Minnesota School Districts Data Processing Joint 
iBoard. The governing board of the organization 
Is fnade up of two representatives from each member 
district and meets semi-annually. 
V 

The. operational policy group is an eight member 
Kxecutlve Committee elected from the total Joint 
- Board. This Committee meets monthly and is 
directly resppnsible for pqlfcies that govern the 
dav-to-day operation of TIES* T)ie operational 
control of tIES is vested In the Ebcecut^ve Director. 

\he Joint Board was formed irf,1967 when" twenty 
school districts undertook the establishment o^ a 
unique educational service called To'tal Information 
for Educational Systems (TTI^S). Those twenty dis- 
tricts enrolled 112.000 Students.' By mid-1976 in 
Mfinnesota Tl£S is producing administrative, instruc- 
tional and research^Aprvices- lo-r 'fifty me^rtber 
districts with near 300,000 'students and 50,000 
' staff located in over 330 school buildlnf^s. Each 
district responsible for its own inteijrated data * 
base. Maintenance of th? data base is achieved 
utilizing on-linei visual display devices and 
i^tel^igertt mark readers. Neither distance from 
the pentral facility nor size of a district is 
detrimen\:aL to the service obtained. One district 
is 1255 miles distant, another only a half mile 
from the'TIES'*buirding located In Rosevllle, \ 
Minnesota. The ^smallest member district has an 
enrollment of SOO-students; the largest around 

. * ' , ' 50b 



32,000 students. 

The structure of the TIfeS central staff,' of some 
sixty individuals, has developed, over the years 
and now there existjs two distinct, but interrelated 
groups or divisions. The District Services Divi- 
si'bji is responsible for the day-to-day provisi(itt 
of services *to the member districts,*. Within this 
division are the Computer (fperationk staff, thfi' 
t/0 Control group rfnd the Services- Coordinators 
who are responsible for us^er-manual production, 
trouble shooting, in-servl^ trainirfg and' in 
general being 'availaj)le to district personnel at 
all times. The 'Design and Development Division, , 
composed of application, oriented systems analysts^, 
soft'ware and hardware specialists,' programmers and 
researchers is responsible for new development aS 
well as the 'maintenance and enhancement ©f already 
existing systems. Xhe Design and Development* 
Division is advised and supported by committees 
composed of users from the school ^districts; 
teachers* payroll clerks, nesearch and evaluation 
specialists, bijslness managers, principals and 
assistant superintendents for finance, personnel 
officers, pupil services directors, federal pro- 
' ^ran\ coordinators and so on. .These advisory - 
groups !v^ve the responsibility of bringing their 
needs to the" TIES management ,. help design the 
application^ monitor tihe necessary testing^and 
provide feedback at each stage. 



In addition each member dlstrlt 
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tormation Systems Coordinator who is the day-to- 
day liaison between the TIES staff and the ^chool 
districts. These coordinators are appointed to 
connnittees and an elected group serve as advisors 
to the Executive Birector and Executive Committee 
In phe area of priority setting. With few 
exceptions the recommendatiops of this group of 
member districts personnel are accepted as the 
system priorities for thellES organization each 
year. 



THE SOFTWARE SYSTEM 

The data base is organized in logical and 
functional files. Physically the data within 
these files are stored randomly on disc. The 
structure is such that it provides great flexi- 
bility. ,It uses the "master/trailer" concept 
apd for each master record there may be many 
trailers. As new applications are dfeveloped to 
meet expressed needa and additional data' elements 
are identified, extension oi the data base through 
the addition of new trailers allows flexible low- 
impact enhancement. 

Data elements which 'are of a permanent or semi-, 
permanent nature are stored in the "master record". 
For example each student has a "master record" in 
which«are stored such data, elements as; date of. 
birth, schdol attended, current grade level, 
credits and honor points earned, priqr attendance 
recor^d, Ac ,The family linH is also part of this 
record.* This link is the pointer to the family 
master^ecord which contains address, telephon6 
nuqiben^and other ^pertinent data common to all 
members of the same family. Thus many students, "'^ 
.attending different scKools withip a distt'ict', 
can be linked to one family record and- comifion data, 
elements for these students are stJred only once. 

Data elements subject to. regular or sjibradic change 
(current classes attended, etc..) are stored *in . 
. trailers to thf; ^udent master. . Free form trailers, 
are also available to the student master to satisfy 
the special individual needs^Tot ;districts. This 
free form trailer concept Is particularly valuable 
in the research area. 

, Similar master/trailer structures are used through- 
out, the TIES integrated data base. In the Persofln^l/ 
Payroll iSystem (PPS) current data relative to such 
items as voluntary payroll deductions, payroll 
distribution codes and current teaching assignments 
are stored in trailers to the personnel mastey. I: 
the Finance /Budget and Accounting System (Ffl A) . 
major expenditures accounts are stored as, master 
records and actual individual expenditures (objects) 
against this account are stored *a^ trailers. . 

The pivotal point ot the TIES software is, the File 
, .Control Program' (FCI*) which permUts access to the 
dat^ base for Inquiry and/or update from both^ , 
remote* devices as well as application p^grams 
/ producing necessary reports. The Pile (rontrol 
'Prograih accepts requests for specific record.s or , 
parts of records to be retrieved, from the data 
base. The request is validated by FCP for correct 
* format and also for legitimacy in terms of datix 
security (A multi-dimensional security system is 
operdtlQnal.). If an update is invo^vy, the bef-ore 



and a^'ter ^Update image of the record is st-or^d on • 
magnetic, tape. This .storing of before and after ^ 
image of all updates to 'the data base proy-^^^^ an* 
audit trail against h^rdwa^ malfunction andjeven 
protects against disasters of Significant magni- 

, tude by providing a meays.to recreate And r-eatore 
data files. ■ , - V 

' • *' 

Jn addition to* FCP TEES has developed a "^number •of 
other techniques!} to facilitate the access to the . « 
data ba^e. Thtese include the links bet^ween the' , 
central processors* and the communicatg^ns-rcontrol ' 
computers (front-enders) and between ^ese front 

' ender^ and the over 100 teraihal devic^ ^peratedy 
by member^di'stxts.t^- ^ / t ' 



)peraceay 
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Systems software development at Tl£S is based« 
the concept that application programs are users ^f 
the data base. The structures of the File Control , 
Program is such that access to dat% by application . 
programs is well defined and can be completed with 
relative ease. Thus new applications requested by 
member districts can be (Jpveloped more readily. 

For ease of management the applications software 
are divided into several functional modules. 
- • ' ' ' 

Student and Census with responsibility for State 
Statistical Reports, Reference Lists/ Projections, 
Scheduling, Mark Reporting, Attendance, Trans-; 
portation. Class Lists, ' Special Studies and 
Auxiliary Reports, x 

Financial Systems with responsibilities for \ 
Paychecks and Registers, Distribution Reports', 
State and Federal "Reports, Fixed Assets, Senioritjf , 
Lists, Certification Reports, Leave*Lis^*s, Budget * 
and Board Reports, Accounts Payable, . Cost Accounting 
Reports, Revenue and fexpendlture Reports. 

Computer Kanaged Instruction and Computer Enh^ced 
Instruction responsible for all classroom rel^d 
activities; Comprehensive Achievement Monitoring, 
Cojnputer Literacy, Basic, Fortran, Cobol, Simula-* 
tibns Dflll S Practice, Tutorial, Guidance and 
_\ . Cpungelilttg. , • 

Research Services included in which are , ^ 
Experimental Design, Survey Design and Analysis,' ^ 
Salary Simulation's, Program Evaluation? Enrofl- 
ment Projections, Folldw-Up Studies. 

' , % * 

Al^ applicatio'n programs, except for a few in the' 

mputer Enhanced Instructional Area have been 
designed and developeSd at TIES. Input frc/m User 
Advisory Conttntttees has provided an ihvlluable * 
ibase for' this -^f jS$rt . The end result *'dlf the 
partnership of user and bechnician is a system 
which is respbnsive to the educational .user and 
can provide accurate, timely and usef,ul informa- 
tion in a variety 6f formats acceptable to a wide 
range of users. ' - ' ^ 



THE HARDWARE gYSTEM - ; 

* . «' 
The hub of the TIES hardware system supporting 
the data, base is two Burroughs B4700 Syst&ns, each 
with Internal memory capability of storing 50O 
thousand characters of Infp'rmation. These systems 
* are multi^programmable and the memory si^e is large 



efough to allow fifteen to twenty five programs 
tfa be In the *'mlx" simultaneously., * 

The.extensiv.e data base at TIES Is stored on five 
b)' banks -of head-per- track dl^k. Each bank 'has 
the capacity to maintain lt)0 million chatacters 
of Information. 'Supporting this on-line data base 
disk storage system are disk pack systems capable 
of storing additional SOO'mllllon characters. 
There are eight magnetic tape units capable o€ 
recording data at rate of 320 thouSind characters 
per second at a density of 1600 BPI* These units 
are used primarily to store information for back- 
up and emergency re-creation of the data base. 
This multiple Mck^up system ensures that in event 
of "the complete loss of the data base, it can be 
reconstructed in its entirety within a few houA 
thus providing minimum interruption of^services 
to member districts. 

The ntinerous reports (payroll checks 100,000/ 
month fpr example) are produced on thtee 1100 
line*a minute pfinters.; Card input is minimized 
at TIES and is accomplisTied through the use erf a 
1400 card per minute reWei^. 

To service and con^l the over 100 admitjistratlve* 
terminal devices, 'tR8*-9y«tem incorporates four 
Burroughs B77A Front End Processor^ each capable 
* of handling "32 half -duplex voice grade telephone 
lines. ^ 

Support of th^^over 200 Instructional terminals 
located in classrooms, learning tfenters, counsel- 
or's offices and* elsewhere in school buildings 
' is provided by ^thtee Hewlett Packard a)00 series 
systems eac^^ with 32 ports. I 



Overall, the TIES organization will continue to 
direct its resources toward enhanced application 
of computer technology id the educational spectrum. 



/ 



THE ^FUTURE 

. * Although T^ES has been in 6p5ration for over^ 
eight years and much of the day-to-day heeds of ♦ 
school districts have been met, tj>e Design-and 
Development staff is as large' now as it was" during, 
the initial development effort. As well a^ en- 
hancing , current applications, this group keeps 
lool^ing to the future and 1^ developing appllca- 
-t'lons to aid in the total operitionr of a school. 
..irSt' least of tbese is related to an enlarged and 
^much Improved interi^ct4ve system for the total 
' management* of a.student^s program in school to 
tfrovide'the teacher and the counselor a tool to 
maximize the leAiing through a well designed 
prograb of activities for *feach and evecy student ^ 
,bas*d,on 4,ndividual needs. To/lmprpye the over- 
all' planning within *. district) the Design and 
Development application groul> are Rooking at 
simulations and models to develop 
mint Information 5y8tAa that can.b 
to-day basXs 'iQ ' r district At 
U4el laptovoient Ijfi Operating so£ 
place" alnSi^ldailyrf and in keeping - 
philosojpriy oS providift^' the distrlctli wltfh as 
much com rol' at thi loc*l .level af f)X:>s8il|le, 
^iwestlgi tio|ls are underway to determine I the 
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CAREER CHOICE 
TOE ALABAMA OCCUPATIONAL INFORMATION SYSTEM 



David E. Sawyer 
.Executive Director 

fiOlS, Mcintgomery, Alabama 36104 



ABStRACT: Ttxe State of Alabana is currently inpleme'nting a con?)uter based occijpational infprmatic^ system 
that holds high promise for "putting it all together" in the matter of career choice. The system uses 
Time Share Corporation's Guidance Information System II a^ a base to develop a unique program for us* by a 
variety of educational clients across the state, llie system serves as an interpreter betweeff data gather- 
ing agencies ,and -individual users in secondary and postsecondary institution;s. The system is operational 
with nine injfeetactive file^' accessible by the student in his institution. An optical scanning interface 
IS under development whereby students not convenient to the communication netwoxk may access the various 
files using marked sheets. Ttxc system will be available to 66% of the population within four years. 



Ate your local education agencies suffering 
from anv\^ the following "lack of" syndromes? 

•Lack of occupational data for students to effec- 
tively explore careers # make career decisions 
and/or plan for realistic career options: 

•Lack of local accessing procedures for students 
to obtain specifically relevaat and accurate 
data pcjrtainmg to his or her interests and/or 
aptitudes: 

• Lack of' a comprehensive system for efficient 

• utilization of existing labor market and educa- 
tional data- collections, analyses: and report- 
ing and disseminating practices; 

• Lack of apjiropriate data in -the classrooms to 
enhance career guidance activities and career 
exploration instruction; 

•Lack of pertinent localized occupational data 
vocational education program and facility 
{Amning; 

•Lack of sufficient data to place the maximum 
number of terminating stuj$^nts,in productive 
un subsidized empl6yment 

•Lack of accurate, reliable and locally rele- 
vant data for, designing classroom and on- the 
job training programsV^ meet themeods of 
local lalDori markets? \ l"^ * 

.♦Laok of a cross- indexing system ofc job related 
'skills, apiitudes and abilities to job re- 
quirements! and traiiTing programs! 

i I 

• Lack of djita to assist in placing students, 
in trainim prografiw or'' 



skills touted to 
which tral ling is 



in jobs requiring 
:ho^e I (Possessed ot foe 
availlble. f ^ 




If you, recognize any of these deficiencies, 
then a computerized occupational information 
system may be the solution. ^ 

• • , > 

Jttie State of Alabama is ci^jrrontly imple- 
menting a computer based occupational informa- 
tion system that holds high promise for putting 
all of these "lack ofs" together to impact on 
the matter of realistic career choice in the edu- 
cational environment. The development of this 
program is being suppor-ted under a grant from 
th^ Employment and Training" Administration of 
thd United States Department of L^r. 

lhe,in format ion system is designed to ^* 
accomplish the folloying objectives: ^^H^ * 

1. To help students learn about and under- 
stand the range of career opportunities present- 
ly available and' that are likely to be available 
in the future. ^ . 

2. To^help entrants into the labor force 
beco))!e Ay sic of occupations \^ich they would find 
acceptable and personally satisfying. 

3. To encourage persons in the process of* 
Career exploration and decision making (o^seek 
out Career information on their own. ^7^' 

4. To increase a*warenesrf. major sources 
6f occupational information for' tfhe purpose of 
Requiring krvow] edge of careers Mid .preparation 
programs* ^ -l I' * ^ 

Sy 'To pr^ide feupport fbr related programs 
inclu<Jing ci recr/ education, capier ai)d einploymcnt 
counselingr an 1 inanp 
ring. ■ ; ^ 

'•^e syste <t oxtrates as a separate function^ 
)f State goyerpmcit responsible 'to a Board of 
birectors appoint 3d by the Cksvemor. The Statue 



»r and educational; planr 



28 



i Superincendenc of Education serves as Chairman 
of Che Alabama Occupational Information System* s 
Board of Directors. 

The Alabama Occupational Information Sydtem 
(AOIS) is using TimeShare Corporation's Guidance 
, Information System ri as the base for its unique 
prtgram designed to be* used by*a variety of per- * 
sons across the State. The prima];y strategy is 
fpr the occupational 'information system to serve 
as an in^rpreter between dat^ gatherio^ agen-- 
cies and system users in secondary and post- s ' 
secondary institutions, Employment Service 
Offices, rehabilitation centers and pre-release 
centers connected with our State 'prisons. 

Current collections of labor market, educa- 
tion, financial aid, and career resource data are 
comprehensive and voluminous. Alabama's approach 
takes these data and reorients their format to 
best serve students who are seeking "facts'' .rela- 
tive to career choice and career planning. Access 
is then made available through terminals con- 
nected to tim£ sharing systems. 

SYSTEM COMPONENTS ^ 

AOIS is operational -with nine computer files. 
Each file, its capabilitiea and uses are de- 
scribed below: ' \ 

National Occupational File (TimeShare Corpo- 
raclot). The National Occupational ^ile contains 
more ^han 1300 primary occupatioj^^^nd 3000 re- 
lated occupations which exist in the world of 
work. A wide range of approaches^ to exploring 
the occupational ii\formation file is available. 
A direct access or a structured search technique 
may be employed. Specific selectors^e avail- 
^able to enable the student to delimit his inter- 
est? rapidly\and jrtrecisely. ' JSategories for, 
system output] include 1) charScteristics about * 
industries; 2} charge teris^ios \bout occupations 
within industries; 3) personal interest vari- 
ables'; A) personaL-Afititude va/iables; 5) levels 
pf formal 4j^ucat€on re^^ulxed^/ 5)_ speciaL train- 
ing Requirement^ ; 7) other preparation- require- 
ments; 8) ar-oal of work within occtipations; . . 
9) employment/outlook; 10) descriptive work 
activities by occiipatioiv; il) working condi-. . * 
tions; 12y/physic*ttl demands; 13) other quali- | 
ficatiop^ lA) earnings range; and 15) special 
cbnd^^^ns. The system i^ organized aro.und 
the 1$ USOE occupational clustei^s* Each occu- 
pation is cross referenced to the d6t code^ 
Alabama purchasesT this file from TimeSh^tre 
Corporation under an annu&l^lcaase'^gree- 
metit.' An exmsple of an occupational descrip- 
tion follovd* The student may also preqOest an 
itemization of all codes relevant to any 
occupation* I 
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State Occupational Information File- (AOIS). 
The State Occupational File follows the same 
structure as the National ^ile but reflects State 
and regional data including lodal occupational 
outlook. Occupations included on the State file 
ar*e selected from those identified by the Alabama 
Department of Industrial Relations in its publi- 
cation Employment by Industry and Occupation . 
Preliminary wor~k indicates the inclusion of oVer 
350 occupations. These occupations reflect all 
levels of preparation and training and represent 
over 9.03t of the employment in Alabama. In* addi- 
tion, this file take^ into account the needs of' 
target ^populations §uch as handicapped students , 
prospective trainees, the unemployed, and others. 
An example of & state occupation including an 
exerpt of an itemization of relevant codes 
follows:" ... 

•^.TATr OCCUPATJOHAL IMPOFlMATIOh' FFAIiV 
"•Pl/'-i ^ ' . 



ACCOUMTAUT 



PfL.ATED OCCUPATIOJi?! 
]^0\M8qi I:UPL,rT ACCOUraAHT 
J J so .COfvT ACCOUHTAUT - 
] 6.0. J AG? PRORFPrr ACCOtirfTAUT 

jifo. ic:e Ti^;^ ;^^ccouryAHT • - 

/.m .'^r.scRiPTion wra uoRkn> RFOuip^Nnii 

/ ACCOUNTAMTS PPJiPARE C- AMALV^.F 
riMAUClAL. PFPDRTS THAT PURHISH 

^ MAMAGFPS UJTH UP-TOr?ATE mmtkMl^, - 
INrOPrtATlL>< TO MAfX. iMPt^RTflNT 
I^FCISrOMS. 



.A 

' i * 



THRFEI NA.OR ACCOUmniG flFLDS ARE . 
PllBL!±i f'AMAGFrtFriTjl L GDUFRriMFNT 
ACGOyNtiriG. j • 1 

PUBLIC ACCOUNTAtiTS ,ARF.|fHI^FPO^DEl^T 
PRAGYlTKiNFRS OR FilPtxTitEIS OP - 
AGCOUMTING FlPm. MAHAtrrfEHT ^ 
ACCOUNTAHTSj OPTFN CAUFD n<PUSTRJAl. 
OR PPIMATF ACCOUMTANTSj HAHDl-F THE . 
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State Occupational Tralr>lng File (APIS) , 
The State Occupational. Training File contains 
information on public, private arid proprietary 
vocational ^nd trade^ schools Including area 
vocational centers and State technical cj^lleges. 
In addi):lon the file maintains Info.rmatlon on 
>cai»i<fg* programs (new industry training, appren- 
ticeship or other trdde asspclatlon or labor 
/Organization programs, adult vocational ecluca- 
tlon programs, etc.) that are Scheduled for 4 
weeks duration or longer and h^ve been submitted 
to our Information developers no less than thir- 
ty days prior to start-up.^ This file Includes 
entrance qualifications; physical qualifications;, 
tuition and fees, it any;, length of course^ pro- 
jected employment Opportunities upon completion^ 
average salary expectation upon completion, etc. 

Two-Year College Information File frimeShare 
Corporation) . The Two-Year College Information 
File Is designed to help explore opportunities 
available at the community, and 'junior college 
level. The file Includes an ^tensive list of 
objective characteristics relative t^ selecting 
an Institution with a tvo-year curriculum. In- 
formation consisting of oyer 400 characteristics ' 
on over 1000 two-year degree granting colleges 
Is available. Thf: file Is national in scope and 
can be d^lmlted using various selectors Includ- 
ing by st^te» Categories for student Input In^ 
dude 1) iotivontlonal academic programs of study;. 
. 2) technological curriculums; 3) location; and 
4) Ins&itut^xial characteristics Including ad- * 
mlssitM*-«?formatlon» costs, competitiveness,' etc. 

Four-Yeay College Information' File (Time 
• Share Corporation) > The Four-Year College In- 
fo'rmatliDn File Is designed. to help e^lore 
opportunities and provide the student ytth quick 
and convenient accestf" to coc^rehenslvc and up-to- ^ 
date information on the"natlon's 1600 four-yea^ 
colleges and unlversltle^. Over 600 character- 
istics can be used to select an Institution. « 
Input variables Include 1} conventibnal academic 
programs o/78tudy; 2) locatlop; and 3) Instltu- _ 
'tionaXiCTTaract eristics including cpsts, acctedl- 
•tation Information, campus life inf,ormatlon>, > 
athletic programs available, etc» 



l^ad<ona3J Scholaifsblp ^nd-Fintnclal Aid File j 
TjlmeSlSgjf Cdrtforatlon) * The Scholarship ai^d 
Akd/File is gto6rarll2cdj detailing 
fldf possibilities £rom . ^o^urces such as 
ai government ^^founda tic ns, business, 
txfqde associations and labor organi^a- 



I Inancia 
ijinlanci^ 
Fed< 
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'tilllion'* 
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^s religious and c(iati*table 
Timi^hare*s file rcpreiichfs o\^er $750 
in fiiiiancial ^id pos8ibll|Lties. 



State Scholarship and Financial Aid File 
(AOIS) . The State Scholarship and Financial Aid 
File is simllary structured to Jt-he national file 
except that it exhibits local potential induc- 
ing tho^e unique to institutions in the State 
^nd those offered by private agencies and State 
»and local associations and organizations. 

Career Education Resource File (AOIS). | The 
Career Edocation Resource File is designed for 
use by teachers who desire to Incorporate occu- 
pational Information into their respective 
instructional programs. Information found with- 
in thts file* also provides guidance personnel, 
administrators, and career couniselors vlth 
resource information related to specific problems 
or community projects. A loan library is main- 
tained by the State containing nearly 5000 items 
including books, films, fllmstrlps, monographs^ 
and multimedia kits. The materials in the Career 
Resource File are annotated and are made avail- 
able on a two-week b^sls to system users. An 
example of an item on this file follows: 

i ■ / • ■ • . 

urirjuHrtL riFWfiiiicrr.HiF c TPRirahC, 
. •'.TrinriFipris fop CFtRPrrjiPV n>ijT-:i— ♦ 

MllTHOF : 

U^. nPPT or LfiPORj MfifiPOUFP 

nriiiJHJ'r.rFATJON 

MiiriOHAL JOiWT CRPPrNTPY 
APPRniTICr.^.Hjp L TFRlrUfK. COHNJT^Trf 

. 'Rr?.ouRcr rrscFiriJOri:. ^ 

^ THIS :^f:-PAL.r SOOKffiTj PP'T'ofH Ih ] '^75? 
COriThJtiS THE UMtSi TECHruca.iF::. 
r.TrHr^itAPPSwjor wor^ jhfii k^^wr i:a-:mc 

PEOUIREMEfaC fOk EFFECT J , 
flPi^RrMIICr?.HIP IH THF FIRH OF 
CARPRITRV.* IT i:. OFrERFD Ai?. C.U J IC -TO 
LOCAL OFCArUZATIOfiC. OF CWaRFtCTOP?. C 

joupurvicri lU tJ-TFiMiSHiric local 

.ViC-TFll?. OF APPRrntlCESHIP AMP FOP 
}I1PP0UJM»:V r^Mi^TIHG -^VSVXFH?;. 

FOR fURTHFR irrOPJ-IAT JOH> PLfASf 
. COriTACT: » , . " 

APFROiTJC.Et?.HIP L TRAJrlJNC. HFPT ' 
UMirFJi BPOTHFPHOOIi C:ARPE>lTrPS 

* .iojmers of hmerjca ^ : • ' 

joj anriSTiTUTJori AUETrutf:^ ual ^ 

/lASRjiiC.TOrlj H.C: c:O0OJ . ^ 



1" \ 

liAH' 



ivTREriTJCr^.HJP C, TRAinir^G 



Oh-rRUCTIOM . 
J "M .4.'A«LTLrRAL. >W0RK: dCCUPATJOH^^ 
J t^b COMSTPLlCTtON »CARPEHTRVj 
„ MASONRVj ROOFINC,<i ETC) 
HJCH SCHOOL iCRAICS Kt-l^:)^ 
c:ji5' "^AltULJ, " / , . 

rbo cheCk the stat& TPAiHincriLE 

J?;00 CHECK .THE OCCUPATlOrlAL FILES 
. f?00 CHECK (THE FJNRICJAL Fi^H FILE 
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Employoent Service Job Bank sunpary File 
(APIS) . This file is designed to key ^sten 
users with skills to c\irren^ly liste'd job 
openings by local £S offices. Mcessing this 
file by either local office identifier or the 
six digit D.O/t, code for a given occtxpatior) 
provides the user with information on the 0 
average nuinber of vacancies based on the pre- 
ceding week in any requested geographic 
area. * Placement assist€mce and referral, service ' 
is provi<f&d^by the locjtl £S office as referenced 
>n the file. 

• « 

SELECTION 'strategics 



AOIS includes procedures to allow students 
to retrieve in fdnnation- based on. their individual 
interests, skills and/o^ aptitudes through on line 
selectors. Specif i^p.ly the followinq selectors 
are provided for eac^ file: 

* The National Occupational File : 
A. USOE occupationad 'cluster (15 selector^) 
" *B. Occupational characteristic (9 selectors) 

C. Personal interest characteristics (10 
selectors) % ' 

D. Level of formal, education (14 selectors) 

E. Special training (15 selectors) 

F. Training other than formal education (9 
selectors) 

,G. Personal aptitude characteristics (10 
selectors) . - 

The Stjite* Occupational File ; 
A. USOE occupationad cluster (15 selectors) 
' B. 0<;cupationad characteristic C9 selectors) 

C. Personal interest characteristics (10 
selectors). C| 

D, Level of formal Education (14 selectors) 
£. Special training (15 selectors) 

F. Training otber than formal education (9 
selectors) 

^ G. ^tatc geographic area* (3 selectors) 

H. ' Personal aptitude characteristics (10 

selectors) 

I. Handicapping condition (14 selectors) . , 

The State Occupational Training File ^ 
A. USOE vocational program code (415 
^ selectors) 
. B. Institution type (5 selectors) 

C. Geographic area (8 selectors) » 

D. Institution/Agency (# of selectors 
varies. 

' \ ' ^ 

gwo-Year College File : 
A. Major (23 selectors) \ 

Technological and oocupational curricu- 
la (80 selectors) ^ 
Location (64 selectors) 
Siz^ of city or'town (5 selectors) 
Enrbllmon^ ('5 selectors) 



B. 



Cbebiicaiilon characteristics^ (5 selectors) 
Control (2 selectors)' 
Relic rictus affiliation (5 selectors) 
^•-■^'i sion information (13 selectors) 

ujil tuition and fees for In-district,^ 
o^t-Af-district» or out-of-state stu- 
d# i^u (12 selectors) 

\\^\ tuition » fees and room & boaxfd for 
strict » out^f district or o"Ut-ofr 



state students (12 selectors) 
L. Financial .aid (13 selectors) 
M. Type of institution (8 selectorsJs,^ . 
N. Regional accreditation (3 selecto^' . * 

0. Special programs and services (8 ^select- 
ors) 

P. Calendar plan (5 selectors) 

Q. Campus life (18 selectors) 

R. Academic characteristics df the student 

body (22 selectors) 
S. Faculty characteristics (2 selectors) y^, 
T, Athletic programs available (30 selept-** 

ors) • . ' 

U. Campus activities ^12 selectors) \ 
V. Major (23'selectors) ' . * 

W. Technological and occupational curricula 

(80 selectors) 
X. Admission InfOrniation (13 selectors) 
y. Academic characteristics of ^e student 
\^ * body (22 selectors) 

Four-Year College File : 

A. Major (330 selectors) 

B. location (64 selectors) 
Z» Size of city or town (5 selectors) 

Total enrollment (5 selectors) 
E. Coeducation characteristics (5 select- 
ors ) 

* F. Graduate student enrollment (2 select- 

ors) 

G. Control (2* selectors) 

H. Religious affiliation (5 seJ.ectors) ^ 

1. Tests required prior to admission (5 
selectors) 

J* Timii of admission (6- selectors) 
K. Personal^nd geographic factors of ad- 
^^•mission (3 selectors) ' 
L."* Admission decisions policy (2 selectors) 
M. Institution admissions competitiveness 

(6^selectors) 
^. ^>plicatioQ deadline (5 selectors) 
0. Annual tuition and fees (lO^selectors) 
p. ' Annual .tuition, fees and rojcn and board 

(12 selectors) 
^ Q. ^Financial aid (9 selectors) 
. R. Student financial aid. award descriptions 

(4. selectors) 
S'* Type of instituti.on (9 selectors) 
T. Regional accreditation (3 selectors) 
U. . Special, programs available (12* selectors) 
Y« Calendar plan. (6 selectors) 
V, ROTC available (4 selectors)^ 
V X« Can^Ms life variables '(IB selectors) 

Academic characteristics of undergradu- 

* ) at^s (20 selectors) 

Athletic programs^ available (,31 select- 
ors ) ' ' . , 
AA« Faculty characteristics (2 selectors) 

AB, bampus activities (12 selectors) 

AC, Courses in emerging fields of interest 
(7 selectors) ' . 



, The National Scholarship and Financial Aid 
Fiiel T ' 



A. Religious affiliation (12 sfl^leotors) 

B, Decent: Racial or ethnic (15 Select- 



^ C. Student organizations^ (19 scriLoctors) 

D. C4r«er plans (49 selec^rs) |. 

E. C^p^|«itive work-study /program (33 
selectors)' ' • / . ^ 



F. 
G. 
H. 



M. 



Pas^ents* 'associations (10 selectors) 
Parlsnts' unions (l6 selectors) 
Parents* present enployment (13 select- 
ors) ^ 

Parents* past military service <6 
selectors) / 

'Parents* current status (26 selectors) 
Miscellaneous wor)c experience (16 select- 
ors) 

Contests, coi^titions, and examinations 
(32 selectors) 

Miscellaneous woric experience (16 select- 
ors) 



ve loped whereby agencies not convenient to the 
communication networJc may access the various 
files by using a mar)^ed sheet. Such a /procedure 
cancels'' the immediacy of retrieval an^inter- 
active benefits but will allow for information 
dissemination to the rural emd more reliote areas 
of the State". • . y 

Putting it all together in the matmr of • 
Career Choice? Alabama, via cpmputers ift 
education, is making a concerted effort at 
accomplishing this goal. 



The State gcholarship and. Financial Aid File ; 

A. Religious affiliati*pn* (12 selectors) 

B* Descent: Racial or ethntq {IS selectors) 

C. Student organizations (19 selectors) 

D. Career- plans (49 selectors) ' 

E. Cooperative work- study program (33 
selectors) ' 

F. Parents* associations {10 selectors) 

G. Parents' unions (16 selectors) 

'H. Parents' present ^'mployment (13 select- " 
ors) ^ 

I. Parents* past military service (6 select- 
ors) 

Parents^ current status (26 selectors) 
Miscellaneous work^ e)cperience (16 select- 
ors) 

pontes ts, cor?>etitions; and examinations 
(32 selectors) 
*Institution (varies) 



J. 
K. 



L. 



The Career Education Resource, File : 

A. Area of interest (15 selectors) 

B. ' Occup2tti9n (96 sela^tors) 

<C. C&reez^ guidemce (6 setfrv^rs) 

D. Orade level (6 selectors) 

E. Media (8 selectors) 

F. Location and cost (3 selectors) \ 

The Employment Service Job Bank Sianmyy 

File : \ ; 

A. ' Six-digit D.O.T.' (varies) • 

B% Geographically (26 of/ices) 

^ INFORMATICTt b^ivSRY , 

Informatioo delivery is v^a terminal phy- 
sically located in the user agency facility; be 
it a ^^ool, em«ES office, a prisoner f}re- 
'ro lease center or a rehabilitation center. The 
delivery is accoe^lished using a series "bf mini- 
ccft^utcrs each capable of providing service to 
mulxiple simultaneous usftrs via timesharing. 
Such a procedure allows for imsnodiacy of in- 
formation retrieval and an opportunity/ tor 
interaction with the available files. / Unlimit- 
ed^conxiact .t^me is afforded eadi user/agepcy at 
a noolAil cost. I I 

' 11 'I 

* The terminal islstudent operabir^j3 ^7 
quireSjno special -ta^iining lor typing slTilLs. 
User^ ) ave manuals available • that pr>vidG 
proper' orientation hf^or to theiJr f i rat £ xp^sri- 
enco at the ^rminal. Ttie|printout 3rov4de^;by 
the computer belong! to th6 student jfor 
reference or for discussion with counsol(»r8 ^d 
parontf/. 



An optical scanning interface is bo 
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WISCONSIN'S COMPUTER BASED CAREER INFORMATJON SYSTEM ^ 
, Dr. Roger H. Lambert, .Associate Director \. 
Center for Studies in Vocational and Technical 'Education 
University of Wisconsin-Madison 
' ' . and V 

Director, Wisconsin Occupational fhformation System ^ 

. ^ - ' ■ , ■ 

'^^^ . • ABSTRACTS 



The Center tor Studies in Vocational and Technical Education, University of Wisconsin-Madison, has been 
chosen by^the U.S. Department of Ubor National Occupational Information Service to implement an occupa- 
tional information systen in Wisconsin under a grant to the Wisconsin Manpower Services Council.* "^he grant 
Vas one of an initial eight for state-wide occupational information system development, It>^is expected to 
continue over a period of four years with the amount |)f federal aid decreasing after the second year until 
agencies and users bear the total cost of the system. The Wisconsin Occupational Information System (WOIS) 
combines computerized and manual information files, audio-visuals, and printed materials relating .to 
national and state occupations, training institutions and institytions of higher education* financial aids, 
human resources and careers in the military. The central staff of WOIS collects information from such 
"providers" as the Job Service, Department of Ubor, and educational agencies an4 organizes it 'for easy 
individual access by such "users" as high sc^ool students, the unemployed and other Job seekers. 

WISCONSIN'S COMPUTER BASEO CAREER INFORMATION SYSTEM 



The Wisconsin Occupational Information System 
(WOIS) is a .computer based program *to provide -q^ick, 
accurate and up-to-date occupational information 
for career decision making to a variety of publics. 
Student entrants into the labor force, the unem- 
ployedy dJnor'ity groups, educational and manpower 
pl^nerSh inmates of correctional' Institutions and 
Clients of vocational rehabilitation facilities 
qre all potential users. The goals of the pro- 
gram are* 

1. - To help persons learn about and under- 

stand the range of careers n^ availa- 
ble and likely to be available in^he 
future. . 

2. To help labor force entrants become 
aware of occupations which are accept- 

- able and personally satisfying. 

3. To ^encourage persons 'in th(i''process 
of making pareer decisions to |!Xplore 
vocational possibilities on^Sieir xam. 

4« To increase awareness of major sou^ 
« of occupa):ional information. , f 

5. To provide support for related programs- 
including career education, career and 
enploymerit counseling and pianpower and 
» educational training, ^ 

System Components 

WOIS conta/ns four major components for delivery 
of information to users. The heart of the system 
consists of separ^ate computerized files f9r ' 



1) national occupations 2) state occupations^ 
3)>4 year colleges nationwide <4) education and 
training of less than a baccalaureate degree 
5) financial aids 6) human resource's and 7) an 
index to military Jobs, 

Acce ss to the information files may be direct 
"or structured and. is accomplished vii^ a computer 
terminal located at phe school or other user site. 
Structured access ^enab'les, individuals to insert 
-self descriptions which are then used by the 
completer to s|lect occupations or other informa- 
tion depending upon the type of file. Direct 
access Enables the individual to identify immedir 
ately specific information about Jobs, colleges 
or other items from any file by directly insert- 
, ing a code number which corresponds to the 
particular occupation, co^ege, financial aid, or 
training program, . 

The second major component is the mmual- 
delivery program, which utilizes the 
Wieconsin_Ii«ormat^bn' Students and :ounselors 
(WCSC) Decki called the VIEW .d^ck in Buny sjtate8> 
to provide nfoi:matiott on nicrofifchc, The'WiSC 
beck arid th \ computerized* files arc cr( ss- refer- 
enced, as, t ie*WlSC deck contains exp^n< ed infor- 

*nJtioa on tie various occupations and ^training 
programs, the primary difference between the 

■ c^f uterizeU files and the WISC deck ate 1) the 
Wise deck'Upes longer descriptions of the occupa- 

• tions and training pr6gram8» 2) it is upd;i*ed 

' every two years, whereas the' C6t&puter ?ily is 
updated every six months, an^ 3) it does iiot have 
Jstructurdd access' progr^m» ot\ly direct /access • 



515 



The third major delivery component Is printed 
material. This material, primarily in the form of 
career briefs, is available as general background 
on various occupations by industrial clusters, is 
updated approximately every four to five years, 
and contains approximately ten to forty occupa- 
tions per brief. 

The -fourth c^umpunu n i uf^ the Wisconsin Occupa- 
tlonaL Information Systen^ consists of various 
types of audio-visual materials sudh as the 
Employ ability Skill* Program and other career edu- 
cation filmstrips, films, and audio tapes. These 
ioaterlals supplement the information in thye auto- 
mated* microfiche and printed material files. A 
Graphic Displa y of the co mpoqents-of-4^0IS-foi4ows • 

Involvement of Students j Parents and Professionals 



The major copoponents of WOIS are designed to 
he usable by the student. The cbmputerized files, 
the Wise Deck, the Occupational Briefs, the ^ 
Employability Skills materials and other audio- 
visual or printed materials are all easily manip- 
ulatet|*with relatively little instruction needed, 
prior to operation. The students are provided 
with instructional gui4e, workshjeets and computer 
command displays developed by self-instruction. 

When the student types in the appropriate 
command, this signals the computer to respond on 
the basi^ of instruction. If the student is just 
starting the system, the computer will ask him/her 

* to identify the program or file. The student then 
types in a code, such as OCCU for occupational 
information At ,the national level, or-SOCCU-for- • 
ihformation^at„the_,state level. He/she may also 
choose any of the other files in the systems-steps 
for accessing the files are contained in the user 
gaide. Disposable worksheets are provided so that 
the student guide max. be reused many times*. Five w 

• basic Commands are used to interact-with-filc - - 
'^in format ioi>. , The ''A" cof&mand means add, "S" means 

subtract, means 'el the r /or , "D'* means delete 
and "P" means print. In addition to the specific 
letter command the student inserts the numeric 
~~ number of characteristics to be included in the* 
search strategy. _ ' 

Each file operates in the sao^ manner. The 
student selects from descriptot groups, adds, 
subtracts or deletes items as he progresses 
through the exploration of the file content, it- 
various points he/she, may ask the computer to print 
out c :rtaiti kinds, of information such 63 a , list of 
schools, oo^uQ^^tionp^.-liumaix resoirces or financial 
aids. He/tmemay tixso ask the 6(oputer>to pt;in^ 
, specific irifoSMtiJi on .any one! ( r .several of the 
titlt s preJiou^ly -listed.. For e: ample) th^ search 
nay lave been narrAwed to three ipeciflc occupa- 
/tloni . Fitst the'/tltles of tk^ occupations can be 
/prinied and then tjie cot^lete 4^c^rlpt^ns of one 
/or all thrie. *f»T|erpr/<itouts ^)1rwide ^^ermaneny 
/ rec5d for the sluhent 'and may» bj^ \iaqd i or 'discus-* 
/ slon^Q with founsfelprs, peers or pa^^^. When ^ 
j suf flicietxt infoit^tion has been sc'cu^y . an aPKf 
■priate command ijs ^entered wh^ch signs^oftf tjio file 
and readies the lays tern *5or s^egSj^ of another ^ 



fil<» or tht exiV progtam. 



The exiting strategy qg^estip^s fl\e 8tu(!^n£^ 



about whether the necessary information was 
provided. For* example, if satisfactory information 
is secured, the computer responds with tWe noxt 
step in career planning. This may be a visit to 
a counselor or consideration of -another resource 
such as Employability Skills or other printed 
materials. If the student does not secure the 
information, the<computer will respond with 
d ir e c t ion S- 1 o re-enter the 'system pr obtain 
'^additional" information from other resources such 
as the Wise Deck or printed information. The 
specific directions will* depend on^the student's 
assessment of the interactions with the system. 

Th e WOI S instructor guide details the file 
information and tti^ strategies used in accessing 
' the comput-erized files. The Interrelationships 
of the computerized *f ilesi the -manual WISC Deck, 
t he Occupat ional Briefs and the audia-visilal 
^ materials are also explained^ The ^instructor 
guide provides information o*n access* to or 
'utilization of the file which is not included 
.in the student use guide. * 

A guide- Aiu parents is also included. This 
Explains the system, kinds of information, 
nd, the process used to obtain th^ information. 
I\also includes suggestions on how parents might 
dlJ^ss this Information* with" their ^hi Id", an 
explaation ^of the computer printout, and a 
listing of other information which njay be ^ , 

avail^Dle to the stu^>tre^^ _ ''*ty^4i^ ' 

File iicntents 
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' „ . The Occupational Information files are the 
Tcb^ii significant part of the system. Detailed 
^*»crlptl6Ss^of over 400 occ^upations* at the state 
level and: oyer 1»3()0 occupations at th? national 
level are included. The WOIS staff are working • 
clcfeely with the Burfeau of Research and 
Statistics," De'partment of Industry, Labor and 
Human Relations, the Jolj^ Service offices - 
^hrcaxghout^he .state, «nd other information - 
sources to supp^ly a'c'curate information. Each 
occupation is assigned a 6 digit code number from 
the Dictionary of Occupational Titles. This 
serves as a source for exploring other occupations 
with related work characteristics. Each' 

' occupation is cross reference^ to the other files, 
.to th WISC'^Deck; educational Aoquireroent^ and 

, to_ military occupations. / ' 

^ 'i' > 

fThe purpi)a^of each' job*l,8 defined and 
qxplaindd in tlerms. dif specific .duties and tasks. 
^The woriing condlti< ns or work environment are also 
detailefl. Informat on is ,inclidcd on where the 
work i^fdone, i.e. .nside, outaide, aflseo^ly line 
or 5mal^ office.* ^irk' hours, limitations, 
te8:peratu];e ^d clioa^e conditions, the degree of 
physitril iAvolvemotft /{including any sriecial or 
dexter^y groV^'«te8|,/the amount ^Sf personal contact 
with ochers* aijd c^Mirqnt^ental problems ate 
incoirppratedf, if Infiroatlon oii 'eaKt\ing^» ijj^ludlng • * 
houcjyf ra «fes , begl|]plng, avetage ^nd nlaxitaum 
salaries /appeara iM t\ie description* Pay ^rd^ ^ 
vi8ion(i,Lfringe "beleflts, vacation' and other 
economcrconsllierations including costs to^ t'hc 
KorkCE for unioa cfetfbiirshlp^ tools, unifbrmSwiJ 
equijvipnt axe alio found in tills Material, 
is -a co»plfcte*'iiesctiptfon of job supply and 
































(/) 






2r 




o 










c 






c 










u 










,o 

•■• 






o 


(/) o 


c 


-n 3' 




1 •— 














•~ 


^ (/) 








o > 






O 










*^ 


o 




C 




u ^ 




- 


•~ 
















Q (/) 




o o 






*^ 










& 






O 


o 


> t/> 














3 


>» 


U (/)} 




u 








u 




o 




< 


U 


^ (/) 


*J 








UJ 


o 










U 


(0 E 




O »— 


3 


c o 






> 




c 






O w-^ 






^ C 


o 






oc 




c 








o 






3 






















— o> 






o 


t) 




o 










o 


o — 


o 


»— c 


C ^ 


oc 










o 










a: »- 




V o 




o o 




UJ 


5 


o 






i 




Q. 




t. Q. 


c ^ 






oc 




u 


< 












t- C 


O (/) 


o 'o 








CL 






s 


o c 


o o> 


O 0 


3 O 


— oc 






o 


















W UJ 


O O 




UJ 




•a 




(/) 


o 


(/) (/) 


(/> <L 










H 




c 




u- 




c c 


C C 


»§ o> 


u- c 




• u 




z 


c 




0 


o 


o 


o o 


O 


O V 


3 


>• to 






o 




c 






— u 


ro 


»- c 


E . 


-o v 






oc 




(/) 








W 1/) 




w — 


tf) >* 


UJ O 






Q. 


u 




c 


CO 








Q. C 


o 




(/) ^ 






o. 


"o 








- :t 






c — 


u *> 


u c 








o 


iZ 


u 






C -o 


1. ro> 


— Q. 


v t- 


V 0 












o 




u c 


u c 


U 1. 


w E 


v v 


> »- 






u 


^' 










(/> (0 




in UJ 


t. (/) 








(/) 


to 








o 


V 


V 




rg 


c 






v 






o 






o 


o 






3 






o 




5 





3 
< 



w t) w ^ 



> »- 



— r 

O 3 

(/) 

E > 



(A «J (A 
C 3 V t. 




O (/) (/) 

^ U u> u) 

0 V 4J O 

(A JC C C 

C U .V — 

3 rQ t. (A 

p V (0 3 

L) H O. CO 













^ : 


K - 


• H 


t/> H oc < H 


UJ u > 






z 






















c 










o 


f, -J 












(A 
C 

o 


lA 






f o 










RMATI 


• UJ 
1/) O X 
0) c 
mo • 
t) — o 








c 
o 




1 lege 




1 

o 
> 


i 


> 

-c 
0 


■a 


c 




o 


M ^ UJ 






z 






u 


o 




(A 


c o 






o 




u. 


— Q CJ 






o 


z 




lA 


o 














z 


O U — 


















5 


c 


E 


(A 


*J 












i 


o 




5 


i . 






— ifl — 




rg 






» > 








o 










+ 


o — 


o 


o 


u 




UJ 








s: 


cf\ 




o 






o 






-J »A 


3 




z 


lA "a --r 






oc 






o 


1 


lA 


o 


^ 8 -S 


c 


- E 


■o 




o 








o 






-3" 


-3" 


« 




C £ — 




> iO 


UJ 




X 


5 O 0 






u. 














£ u < 




u u 






Q. 








z 


u- 




U- 


U- 




u- 


U I/) 


(A 


rg o 


u 




UJ 


C (A U 








O 




O 


O 




o 


t) — 


U 


O 


V 






O V U) 










lA 




(A' 


lA 




H >» to 


u 


u 


V 




UJ 








oc 


lA 


C 


lA 


C <A 




(A 






— Q. 


u 




H 


C *J — 






UJ 


C 


o 


C 


O C 


V 


c 


* o o 


3 






(A 


ui 


^ *Ia S 






1- 


o 




o 


— O 




o 


— *J c 


O 


X 0» 


o 






















O V 19 


(A 


c 




u 


UJ 


w 1. 


c 




Q. 




o 






c 




C V- C 


0 


o — 


u- 


u 


oc 


o o c 








Q. 


Q. 


Q. 




Q. 


O 1/ — 


OC 


w c 


O 


3 


u. 


E > j: 






O 




3 




3 *- 






»- Q.-U- 








o 




u .- o 






o 


U 


.O 


u 


U 1. 


■o 


u 


M O 


c 


X o 


X 


(A 


-J 


O CO 


o 






u 


o 


U 


u u 


c 


u 


1- 


i 


0) t- 


V 






U- 3 H 


X 






(A 


o 


lA 


O tA 


o- 


(A 


U O. (A 


•O H 


•a 


o 


C 








v 




V 


i> 




V 






c 


c 




H 














o 


a 




a 


5 










er|c 



(A 



^ «A — 

»- »A V» «A 

3 C W (A 

O O C O c- 

3 — O »- 

t) 4-> — I- O 

.(A (/) O O. O. 

13 i 




— CM rrk-3- 



• to 

(A 

u v 

u u 

V 3 



I t 



■ 3 




ro M 
c M 

^« 

(A 
U (0 
3 O 

-o 

/in c 
c « 



- 36' / 



3 ^ 



with ^aployment forecasts on stajte and regional 
.^basee • 

Each Job description has a formal career 
ladder and explains promollonal opportunities and 
pre-entry requlreoents inclj^dlng training levels 
and locations* Jobs with similar vqrk traits are 
referenced » as are several sources of additional 
occupational Information within WOIS. Hllltary 
occupations are cross Indexed to enable the user 
to relate civilian job titles to those used In the 
military. References direct Jthe user to the 
military occupations sourV:e books for further 
Information* i 

The educajtlon and training files contain 
Information on four year colleges nationwide and 
more than one hundred Wisconsin Institutions which 
provide less^hao* a baccaulearate degree. The 
Wisconsin flle^lll cover all of the public voca- 
tional technical Schools » the two year University 
centers » proprietary schools » aqd others. Infor- 
mation on programs of stu4y» fees, tuition » slze» 
locatlop» jextra currlcular activities and many 
other points of Information are covered* 

, The financial aids fife contains Information 
on Federal » state and local student financial aids 
and scholarships^ It describes the type of aid, 
the eligibility requirements » the amount » the 
number awarded » the application procedures » dead- 
line dates V sources of further Information and 
other pertinent' details. , 

The human resource file Is designed* to provide 
the uder with nam^s ^d .addresses of Individuals » . 
agencies and organizations which may be contacted 
for further Information concerning occupations » 
careers, career planning or other student needs* 

The Software for Delivery System 

The^ software for the delivery of the comput- 
erized Information Is the Guidance Information 
System (GIS)» a product of Time Share Corporation 
and the Houghton-Mifflin Con^any<* The present 
Guidance Information System evolved* from concepts 
and experiences resulting from a project sponsored 
by the ^* S* Office of Educations at Harvard 
University t This project » the, Information System 
^f or Vocational Decisions, was a three 'y^ai^ effort 
initiated in June, 1^66 by 5r* ^avld V*.Ti6dtman, 
Professor of ^Education at,. Harvard* , 



to provide matching or placement servf^es, but to 
close the communications gap between the facts apd 
those who needi to use those facts for effective 
career choices. 

The design of the, software system is such that 
each file is entered individually* This charact^A 
Istlc has both advantages and disadvantages. '^1^ 
disadvantage is that a student must select one file 
to work with at a time and therefore cannot secure 
information from another without changing flleis. 
the advantages of this type of system include: 
1) core requirements .are small, 'making it inexpen- 
sive to run and 2) the^ addition of files to the 
system, such as a human' resource file and financial 
aids file or others, does not dverload ^ small 
computer. ' 

Hardware for the Delivery System 

Hardware used in the delivery of the WOIS 
Includes computers, telephones, computer terminals, 
microfiche readers and/or reader/printers^ film- * 
strips, *sllde and movie viewers and cassette play- 
ers. Several types of computers are currently 
being used, including the Hewlett Packard 2000 and 
3000 series, the UNIVAC IdlO and the DEC PDP 11/45* 
In , the near future , it is e'5q)ected that the program 
will run tifi IBM and. Burroughs equipment as w^ll as 
Tliodels of cprevlAisly pamed systems* t 
*• ^ • 

Teletypes connecting the>coiiQ)uter system vary 
in cpstAand' desijm- the.ia^st common are basic 
teletypi units «pable of pri^tin^Jts;! characters 
per sAqnd,. altHough other units capable of up 
to 30 clj^racters per second arfe also used* The 
slower units use m^chanclal printing capability 
while the faster *one8 generally have thermal 
printing features* Cathode-ray tjube (CRT) termi-r 
nals with thermal printers are also possible* The 
printing capacity is necessary to provide users 
with a permanent record of the information request- 
ed. The terminals are connected to the^ computer 
by "either <frdic at edTtelepTione lines of dial access 
systente. The dial access i|tillzes a regular 
telephone with an acoustic coupler at the terminal.. 
When the telephone receiver is placed on the 
acoustic coupler, it connects with the computer. 
The didlcated line Is ^ direct connection frgm the 
terminal to thfe computer and is, generally the most ^ 
economical. Microfiche readers and ot^er.audl- 
vi'suai tools ^found in most audl-v|6ual departments 
are also uSed with the program* 



The Guidance Information System makes it ^ 
po^sll^l^. f.or students to explore l^rge data files 
stored in a ComputerLand to exan^ine the ways iii'V . 
which their personal criteria for selecting b6cu-*| 
patlons, education and the other Informhtlon / , 
affect^ the range of opportunities ayallablp to / 
them. When the .^tudent sends instructions to the 
computer » he/she receives lan Immediate response 
which ailows him/her to compare the resulta of 
choices and decisions with the results of other 
, choices*. * 

^ . t , ' * • 

The unique aspect of, th^ Guidance InlornMitlon 
System is that it, allows for direct interaction 
with the information* The individual may .chitnge 
instructions at any polnl, thereby taklfig re&pontl- 
blllty fot decision-making* The intention 1e not 



JWOIS User Costs ; ' ' , 

The cbst of providing VOIS to the us^r is be- 
tween three aa^ four thousand dollars pei: y<ar, 
•p^r temiipal location. Thl^ Cost Includes ^he 
computer time, tei^mlnals, line charges^ in-service 
training, the WliSC deck, the student user guided, 
instructional manuals, an^ the student Worksheets. 
Additional cost on a ode ,tlmc basis/ may b6 Incurred 
to acquire audio^tyisuals and oth^r printed 
materials* The cost to an Indiyi.dJal school \ 
depends on three things: 1) uie tfy{le«of termlhal 
rented or purchased 2) the diitanOe and type of 
communication liner to the computer/source find « 
3) the number of students having ncc^ss to the 
individual terminal* ?vefy atjtcmwt has been made 
to keep the coat to a minimum. Ccmsijleritig the 



quantity pf information, its comprehensive and 
current nature, the cost for full time use of WOIS 
is surprisingly low. Approximately 1,200 students 
can be accomodated by one terminal during an 
academic school year. In joAxiy schools, the cost 
of th& hardware and communications can be spread 
over additional uses, such as computer assisted 
instruction and administrative systems available 
at, the distributi^ centers. * 

Organization of WOIS 

The Wisconsin Occupational Information System 
is governed by a Board of Directors which is a 
policy making consortium representing secondary 
and higher education, manpower and social service 
agencies, management, labor and other interested 
groups* The Board constitutes a Special Task 
Force of the Wisconsin Manpower Council and is 
authorized to receive and expend Federal monies. 
It meets on a bimonthly basi6 and is actively 
involved in the development and implementation 
of the program. . * 

A central staff takes responsibility for over- 
all system development and updates occupational 
information 'for the delivery centers. It collects 
information from "providers" such as the Job 
Service,' Department' of Labor, edifcational 
agencies, state planning agencies and business 
and industry and organized it so that "users" 
will have easy and consistent access to it 
through various mediums of delivery, *These * 
mediums include among others, written materials^ . 
iudio- visuals, computer terminals, and microfiche. 

Statewide delivery of WOIS is organized 
through regional distribution centers, existing 
or*planned facilities capable of delivering 
computer assisted instruction to local high 
schools, colleges and other agencies. Regional 
delivery ^kes use of existing computer center 
and terminal configurations, minimizes tele- 
communications costs and allows the system 
.to tun on different types of hardware. A 
central conputingj facility will provide 
regional centers: with an updated tape twice 
each year. % . * 

Development of WOIS 

Currently in its first year of operation, the* 
progr-am is a result of a grant from the U.S. 
Department of Labor/National Occupational Informa- 
tional Service. Seven additional states fi'om an 
initial 45 applicants were also funded. The 
Center for Studies in Vocational and TecJjhfcal 
Education', University of Wisconsin-Madison, was 
chosen to implement the program with the 
« Wisconsin Manpower Services Council acting 
as the state agency responsible for receipt of 
funds. • The grant is expected to continue 
over a period of four years with the amount of 
fejllferal aid decireasing after the second year, 
until the total /operational cost Is bprifie by 
tne -agencies M osens involved. * / 

( the need fpx a statewide occupational iilfojr*^ 
nation system /fn Wis^consln was made clear when 
several agencies witiiin the state made indepen- 
dent attempts' to provide informfition to 'those in 



search of jobs or job training. None; of these 
programs were ot sufficient scope to be classed as 
a statewide comprehensive occupational information 
system. The necessary stimulus for- the statewide 
network was th^ WOIS grant program. 

Summary 

The Wisconsin Occupational Information System 
provides young persons and adults in Wisconsin 
with a unique and comprehensive source of informa- 
* tion for career palnning and decision ^laking. 

Using the automation of computers coordinated with 
manual information files, the system relieves the 
. professional staff ^of the time (:6nsumlAg chores of 
gathering, filing and relocating Information for 
student or client use. 

Major components of the automated system 
include information at the local, state and 
national level pertaining to occupations, 
vocational training, four year c'olieges, military 
jobs, financial aids'and human resources for 
personalized job information. 

The involvement of nupaerous state agencies in 
a consortium effort to provide this comprehensive 
systeA of career information and related guidance 
materials enables local schools, colleges, techni- 
cal institutes, job service offices, vocational 
rehabilitation offices and others -to utilize^the 
system benefits at a fraction of the cost of ^ 
individual development and maintenance. 
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CIS II: AN INNOVATIVE APPROACH TO THE DISSEMINATION 

OP , , 
CAREER GUIDANCE INFORMATION 

Linda LV Kobylarz 
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ABSTRACT: ^ The concept of "Career Education" has been nation-ally advocated Qs a means to 
more fully meet the needs of students facing both the choices and demands presented by a 
rapidly changing technological Horld. To facilitate effective student decision-maiding, 
the original Guiiiance Information System (a computer-based data retrieval system housinj^ 
Information on occupations, coHeges, and financial aid) .has be6n further developed to 
equip students with inst^intaneous cross-referencing capability to access additional in- 
formation pn careers from a , variety of multi-media sources, as well as from local data 
sources. GIS II can be easily infused into existing Career Guidance programs and can 
serve as the hub of an action oriented Career Resource Center. GIS II is equally useful 
to college and adult J)opulations seeking cariper guidance information. 



During the^past few deAdes, our na- 
tion has been faced wfth extensive socio- 
logical, psychological, and economic chang^ea. 
Concurrent •witfi the^se changes has been a tre- 
mendous increase in the number of options a- 
vailable^ to individuals. To help young peo- 
ple meet t*ie challenges these* and other fac- 
tor's pose, educators are faced with the* task 
of improving existing programs and develop- 
ing new ones that are designed to better" 
equip youth with the wide array of ski«lls 
necessary to realize their fulleat poten- , 
tial. , . . > 

BACKGROUND ♦ 

The concept of Career Education has 
been nationally advocated as a means to 
more adequately prepare young people to 
cope with both .the demands and choices 
before them. ' In the broadest 'dens^. 
Career Educatiop is k develroj^mental pro- 
cess through which an individual can be 
helpedto g^ain , knowledge of himself and ^ 
the world 6f work and to learn the 'skills 
needed for effective planning andt active 
participation in" the. greater aoc|ety. 
Three of the key components of mSst Ca- 
reer Education programs focus pnh^ in- * 
creasing a person's sjelf-awarenesa^ in- 
creasing his/her understanding' of ^.fe- 
atyles and career roles, and incre^^? 
ing his/her skill level in decision- 
making imd planning* . Basic to ^ach of 
these elements is the availabilrity of 
sound irifohnation. Whether the Infor- 
mation is about an individual's i^tei^- 
ests and abilities or »b^out the potenx 
tial job market for iawy^ers in 1985, 
it must be readily accessible, accu- 
rate,- and up-to-date^ 

■ ■/ / 




Much of the responsibility for pro- 
viding Career Education related informant 
.vtion falls within the realm of school 
guidance personnel. Throughout the coun- 
try ,tthere are many attempts underway to 
implement new approaches to career gui- 
dance.. That these n^w approaches are 
sorely needed has been highlighted by a 
recent study (Prediger,et a-1, 1'973fP.9) 
of .the career development needs of high 
Svchool students. The students, chosen 
from a nation-wide sample, indicated 
that help with making career plans was 
their most important area of need* This 
was in sharp contrast to the amoiint of 
\help in career planning students said 
\they recieved" from their counselors. 
Phe students in the Prediger study- also 
bvidenced an alarming lack of* knowledge 
About the world of work per se (Predi- 
ier. et al, 1973, pp. 29-33). 

Th6 inportance of information to the 
cMre^ decision-making process is often 
cited in the relevant litur^ture. In hia 
well known work on career development 
theox*y, Donald .Super notes that informa- 
ticwn concernihg occupations is a vital 
element of the crystallization and spe-' 
cification stages of vocational develop- , 
meni (Osipow, 1968, p. 121*5). In the •'Con- 
cepuual Framework of Occupational Choice** 
'desdril^ed by Blau^ et al (Bailey and 
Stadt^ 1973} occupational infc^ation is 
qharkcterized as one of the immediate de- 
terminants, of occupational choice. Hop- 
pock sums ii'p the role of occupational in-' 
formation this wnys **(it)... affects 
occupa^tional choice by helping us to dis- 
cover the occupations that may meet our - 
needs and by helping us to anti'^^tpate *j 



how well satisfied we may hope. to be 
in -one -occupation 'as compared with an- 
other.*? (Hoppbck, 1967, P»112) 

AN INNOVATIVE APPROACH 

' s ' ' 

■Recognizing the critical need to ' 
provide careel* information to 'students, 
forward looking guidance departments ar^ 
reassessing not only the quantity and 
quality of the 'information' now available . 
to* their- students; but also, the manner 
in which the information is presented. 
The utility of traditional ^nethods of ca- 
reer information dissemination are being 
questioned and new techniques of accom- 
plishing the 6bjective' are bej.ng sought. 
The Guidance Infonriation System 11 (GIS ♦ 
U) draws upon the latest technological 
ihnovations to help counselor^ deal with ^ 
the problem of providing a career infor- . n 
mation delivery system that is current, * 
accurate, and easily accessible. GIS .II 
is a -computer-based system which pro- 
vides instantaneous remote access to occu- 
pational, college, and scholarship data 
which -is regularly up-dated and checked 
for accuracy. ' ' 

GIS li traces its' roots to- a pro- ^' 
ject conducted lat Harvard University un- 
der the direction of Dr. .Pavid V. Tiede- 
mann.. GTS II is the result of a five . ^ 
year developihental process of modifica- 
tiohs*, improveihents, and expansi^oris car- 
riedV^^ Time Sharrp Corporation in * 
cooperation with .Houghton Mifflin Gogi- 
oany. This well-proven and highly suc- 
cessful system is now utilized in morfi than 
1000 high schools, colleges, and *careei 
centers through' out the country*.' 

The actual operation of GIS II, from 
the user's point of view, is Really »quite 
simple. A student or counselor "commu- 
nicates" ^ith the computer storing GIS II 
information through a** terminal located in , 

.his/her own school. The user types sim- 
ple instructions through the terminal, 
which allow him/her to interact in a ya-- 
ther unique way with Information on over 

^^1200 occup{iti*ons and more -than 2500i^col- 
leges. Individuals wonkihg with GIS II , 
use the -Student- Guide, whi'ch details*" , 
many characteristics tbout^ occupations 
or colleges, to select those items thfij 
might want* to include in their searc^. , 
For instance, in the Occupational File, 
jobs/ aye grouped by bolih the -15 ^clusters 
identified by the U.S. Off ice ^.6f Educa- 
tion and the DOT Worker. Trait methods. * 
Individuals can als'o choose froift char-' 
acteristifts" of occupations such as ap- 
titudes and interests -usually related 

^to a particular job, and education or 
training required iThe Student Guide 
also provi^^s a way\for users to get ^ 

, additional information from the cofn- 

•p'uter on salary rangfS, employment out- 
look,physical demands, \etc. for* each 

^ V . 
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occupation in the file. The Student 
Guide is structured so that it provides; 
initial broad organization to a college • 
or occupation search|f while at the same 
time allowing for' great flexibility with- 
in that organization. 

Ql|^ II makes i't possible for a stud* 
ent to examirte the ways in which his/her 
personal criteria for making decisions 
about QCcup*^ations or colle*ges affects tfa^* 
range 3% options available. Because the 
instructions being^given to the computer 
can be moBif iect^QP'^y point^^S II also 
permits^ each userto see not only tfye re- 
sults of one set, of decisions; but, to 
change his/her mind and 'to explore the 
ramifications different t:hoices would 
have. ThiSj* 'flexibility' greatlj enhances 
the usefulness of GIS II and makes it a ^ 
viable tool* in the 'development ofwdecl- 
X sion-mkking and planning skills. In 
essence, GIS 11' closes the communication 
gap between the facts and those who need 
to use them for e-ffective dec ision-ma king 

. Not only does GIS II supply large- 
amounts of comput^.r-based data, it also 
provides a 'Special 'cross-referencing sys- 

* temwhich allows it^^* users to access addi- 
tional sources of career information. 
The referenced materials include sound 
film strips, )citSr printed job briefs, 
posters,, and micrbfiche usually found in* 
career resouijce centers^i • GIS II can thus 
form' the hub for extensive career explor- 
atlon-and depision-making experiences 

* and bring students into contact with- a * 
variety of information presentation* for- 
mats,.,, The, value of ^ this featHre is . 
easily appreciated when one co(hsiders 

' that students i>ary greatly in "t)ie ways ^ 
in whi^h .each best assimilates *infopna-^ 
tiori; ie. some students react best to 
o2^al presentations, some to visual, etc. 
The cross-referencing aspect,of. GIS II 
can also be used by career resource cen- 
ter managers to enhan'ce the' visibility 
of other materials in the qenter. • 
V . ^ , ' • 

i( SUPPORTIVE RESEARCH . ' . ./ " 

Questions, haye been' i*«ised regard- 
^ ing the eff^ectiveness of^ the* new tech- 
' no'logies in pi*esent"ing career informa- 
tion. Several recent studies; indicate 
that* computerized occupational ^nforma- - 
tion systems* positively affected the car* 
reertdecision-making skills of students. 
^Pierde(1972) reports a high degree of 
succeWs with students utilizing compu- 
ters in puMuing occupational informal 
,tion. . Chipk comments that the iriteraft*- 
tive nature of 'the process useti to obiU 
tt'in dAta from a computer .seemi to elicit 
frojn stiidents a greater sense of involve- 
ment ahh responsibility ip their deciU. 
\ sions.|\She further notes\that evaluaM 

* tion oA\some computer-oasid systems rpV\ 
fleet* tViat students often felt* that ).t^ 



was eftsier to relate to* the computer ' 
(bias -free and non* Judgemental) than to 
•another person. (Chick, 1972, p.3i|.) 
The author assisted Dr« Thomas English « 
(1973) in his investigation«of .the impact ' 
of GIS 4nd .VIEW .(Vocational Information 
, for Education and Work—localized career 
iYiformation^ in microfiche formatj.on the 

. vocational maturity of students attend,* 
ing an inner City nigh school* CoMpAred 
to a control group, users of both , VIEW 
arid GIS gained signif iqantly in the areas 
of •'Plannitig Orientation" and "Infofroa- < 
tion and D^ec is ion -Making" as measured 
by >the "Career Development Inventor^" 

. (Super, et al, 1971 ). 

J Although th^ research confiras the ^ 
value of computerized te^chniqu^s in ac* 
[Cessing career information, * a word of' 
caution might be appropriate at .this 
{point* A study of .career centos ia 
California (Jacol)s6n, et al, 1975* PV* 
UU->i;5) revealed that although students 
preferred afudio-visual materials to 
pitin);ed materlala, the a*ctnal use .of audio* 
visual materials was far less* than .expect* 
ed« Student storking independently in 
careei^ centers hesitate to use the com* 
plicated looking. AV equipmeijt with W|>ich , 
. they are often unfamiliar*^ t, In tbe Cali^ 
.^fomia Study it was recommended th^, alT' 
students, bewiyen hands-on experiences 
with the ' equxpment in the career centers* 
" Computer systems might face a similar 
pj^oblefi* With this is mind. Timer Share 
has developed a complete trainiztg prqr 
gram which provides in-seryice^raining 
for coxinselors working ^it'h GIS I]^ and 
a sound filmstrip which introduces GIS II 
to students and fully demons tra^tes how 
to Use the total system* A film,, designed 
to acquaint parents, school administra* 
#tors, teachers »^ and community groups 

with GIS is also- available* It has been 
» this writer's" experience that after 
only a short orientation to GIS II, 
student^ begin to use the system inde- ' *i 
pendent ly and with ease* 

In planning a, comprehensive career , 
guidance program, counselors woOld do 

* well to note^ as indicated above, ^ that 
am{)le evidence exi^sts to support the 
adoption of a- computerized informa- • 
tion system* such as GIS II and^micro- 

• fiche information systetnft such as 
VIEW, which, incidentally, zin be ' 

Across-referenced by GIS II* ' ' , 

' 's cbNCLUSI0N3 • ' 



»GIS II can be described a^a cofn* 
posfte^ type of resource which, through 
its cross-referenoing capabilities, > 
brings together much of^ the- data needed 
in the initial staged of the career 
decision-making prooesid ^II is a dy* 
namic and highly motivitiional tool 
Whidh can serve as a' valuable support 



system in a total career guidance effort*^ 
It implements* the counselor's ro^e'by 
relieving himAer oT the (nechanical tasks 
of informatian^collectior}, revision, and* 
dissemination so that the counselor is 
free to spend more 'time with students to 
help them personalize and 1 integrate the 
information they have .received into plahs 
. that are consistent with their aspira- 
tions juid goals* , • * 
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Abstract^ SXGI, a CoiapaCer*based guidance system 
for college students has been developed by £TS.« 
This presentation will sucaarlze the program's 
conceptuallzatloi; |and operational expex^ence to 
elate. ' .* 

* \ computef^-^ased guidance system designed 
to help college students make c&reer plans and 
decisions ha^ been developed by\the Educational 
Testing Service of Princeton, New Jersey. Called 
the System of Interactive Guidance and Information, 
or SIGI, the new approach Is based on a guidance , 
theory that emphasizes each student's qvi^ values. 
A student taking pa^t In the guidance program ^ 
Interacts with one of several .terminals connected 
to a PDP-11 RSTS/E computer system m^ufactured 
by Digital Equipment Corporation; Development of 
SIGI a^: ETS started in 1968, with supporting 
grants from the Carnegie Corporation and the , ^ . 
\National Science Foundation. 

i ^ 

^■SlOi^ls based brt a humanistic philosophy, a 
.theory of guid^c^that emphasizes the primacy of 
indlvlduar values , a vast store of occupational 
data, and a strategy for processing Infoi^tion — 
all blended into a unified system. 

The system is designed so tha/t different 
students may use it in distinctive ways . Every 
student represents a unique combination of needs, 
values. Interests, abilities, perceptions, pre- 
ferences, and plans. Different students may be 
at different stages in career decision-making. 
Each' student, therefore, re<iuires unique treat- 
ment. Yet there are regularities within the 
process of decision-making that can be used to 
establish a structure within which these unique 
icharact eristics operate. Thus^ SIGI provides a 
clearly defined structure, bat responds flexibly 
to individual needs and circumstances. 

What does SIGI try to accomplish? 
The main purposes of SIGI are to increase 
students* freedom of choice, to> develop their 
understanding of the elements involved In 
choice, and to Improve their competence In 
the' process of making informed and rational 
career decisions." In this process, they 
examine their own values searqhii^ly, explore \ 
options systematically, interpret Relevant J 
data accurately, and formulate ^.tentative 
plans as hypotheses that can be tested realisti- 
*CAlly. They also learn to modify their plans 
as^^hey gain new insights^ experience, and 
information. 

le choices dir^Ai considered include 
educational and^i^^pational options. 
Emphasis, hou^^cr. Is hot only on the content 
of decisiol^ hut on the process of decision- 
\ making I - ^ 

i How does SIGI .work? 
* The student Interacts with the system 

/via a^cathode-ray tube (CRT) terminal, one 
of several connected to a EDP-11 computer. 
The terminal consists of a -screen and an 
array of rc&pot^se key$. Messages^ called « 
frames, arc' prdsented (or constructed) on 
the screen, and the student responds to a 
. queistion, asks a question, or gives 



directions, to the computer by pressing designated 
keys. Sometimes the screen gives information 
to the student. Sometimes it gives the student 
choices of what to do next. Sometimes it serves 
as a spokesmaxv for the atu)ient, who may try out 
and modify various expressions of his or her own 
values, specifications of minimum requirements, 
and occupational goa^s and plans. 

« • " 
The student's dialogue with the computer 
about career decisions takes place in & multiple- 
choice format. This format candidly and explicitly 
specifies the structure o£ the system to students, 
yet permits them to branch through a multiplicity 
oi pathways within that strucEute. It instructs ^ 
them in the rules and possibilities of the decision- 
making process, but allows them to make the 
decisions for themselves. ^, 

s Ead^^tudent proceeds a^Ks or her 6wn pape. 
Scripts are written for the eig^th-gf^de level of 
reading, but slow readers have been a1|le to use 
SIGI — it simply takes them longer. Mdst students 
spend two to four sessions at the tenlinal, 
although some will Mse considerably more. 

The computer records everything that each 
student tells it and keeps tra&k of evei;y branch 
that each student follows. As students progress 
through SIGI, they develop competencies and 
mas^^r strategies fo.r rational decision-making. 
They learn to move fteely within the* structure 
of SIGI, and eventually gain control of the 
*system to use as they see fit.* 

What is the content of SIGI? 

Stored in the computer are sequences of 
frames, or scripts, that flesh out the model of 
guidance for career decision-making. The full 
model incorporates six major subsystems^ VALUES, 
tOCATE, COMPARE, PREDICTION, PLANNING, AND 
STRATEGY. 

The student first goes throitgh an overview 
.,of the entire system. This overvie w en ables _ • 
the student to sample all six ^bsy£Ltems. The ^ 
student then becomes an "initiate" and is )free to 
use any subsystem -at any time. Throughout, the^ 
student encounters recur^rent attention to values. 
Valued serve as a major synthesizing element in , 
an individuals* self concept and a dynamic force 
in decision-making:^ they provide the dimensions 
along which students construe their own desires ' 
and analyze occtipatoinal chara(£teristics. 

VALUES . Students explore the role of values 
in decision-making and examine their own values. 
They learn that making^ a decision often requires 
choices between compcjting values. A scries of 10 
occupational values are defined in operational 
terms, and the students weight each value in . 
bccordan€^-with i-ts importance to them. 



ERIC 



:3 



A . 



FIGURE 1 



FIGURE 3 

Ttw aAdi VMM ca^ M tor»rtt. f Mturmf tht VtkiclMurc 



WCtOHTtlMWItTAICC} 

Ml at O) (4) (S) t6) (7) ft) 



SECURITY. In ttn Twt S£CUR6 •ca*«i6h*. vou twU bt Um IfOw !Mr lopnf 
rOU |<50 *nd lOcOfTW Yo«pnllh**«t|TXirf-tt«tn. vouC«rv>ottJt ' 
f irvd wfv «f»»V En>p»OytT>#ot *nH wod to rm*o hi|h m >p«tt •* 
^rtOM»onc And V>«rt«*iN b«noaM«on*tup>*nd()own(. Yourtncomt 
wtN ftntr*l»v r«m*Mi ftJM «nd pndtfUbW. it wtfl noiirKMh with 
Momtt. Youroeewp«tion«nb(tAt(y tobtwip«<oot^ 
Mtorrution or othtf ttctinolOfCai Ch<f^ 

frm Of«of tt^ numbtn (ft) to'tfiow how Mnportmt it nto you to wor^ m *n 
occuMtion that oHtr»iw«ly tfnpiovmvftt And mcom* 



After this independent weighting of. one value 
at a tiine» the weights for all, 10 values ate 
gathered in graphic form, rand the student Has a 
chance to maKe comparisons, have second thoughts, 
and adjust the weights. Thep, tb stimulate 
students to scrutinize their values morfe closely 
in a clearly playful and gameline (noti threatening) 
context, they are confronted with a series of 
values dilemmas. The first step is to choose . 
between hypothetical occupation^ ttiat represent a 
pure manifestation of eachT value. 

FIGURE 2 
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Having made a choice, the student finds — as 
in the real world — new decisions to be made,. A 
series ol problems or opportunities y each 
featuring a different value, is encou'ntered.* For,«^ 
example, the occupation chosen ml^ "Be deficient 
in opportunities for leadership; or there may 
be a tetfptatioo to move to an occupation offering 
higher income. The decision to stay or switch 
indicates the dilative importance, to this 
student, of the .two competing values Jlti a given 
context. ^ ^ ^ 
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At the. end of each round of the game, »£ h^ 
student sees a display in the form of a balance', 
scale. 
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Your cho<«in the farnetufiefi Your ehoctt « the fa^ »if|ett thai 
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tir«t» you than »nv»( the Vab^ than the Vahjei on the ktt ude of the ^ 

c on the leftside of the tca«e». icaiei. 

f»e«NEXT ^ PremflEXT. 

The game is intended to stimulate further 
* thinking about values, and the student is not held 
accountable for inconsistencies. Students' own, 
evaluations of their inconsistencies show up when ^ 
(after completing as many rounds of the game as 
^they wish) they reweight their values. 

. FIGURE A 

VAIUES * WEIGHT (IMfORTANCE) 

None Sl^ht Med»om Stronf Hk|hett 

^ - 

(1) HIGH INCOME 5 . . . V • • 

(2J PRESTIGE 3 • • • / 

OJ INOEWNOENCE 5 • 

(4) HELfING OTHERS 2 * " 

(5) SECURITY g . . * . . . 
^ ») VARIETY .4 • • • • 

^ (7» LEAOERSHiP 5 • • • • • mT i 

rtJ INTEREST FIELD ^ «^ 

L£I$U«E 5 ♦ 

T ^i) EARLY ENTRY * * * 

\ S«m*45 * * 

SECURITY Freedom from fear pflownfiob or income You cannot tt fired eatily 
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' * ' r 

ToAOOapo*nttoih«V«KieyouK#vtc»>o«e<^, prenthenomber 1 ^ 

To SUtTR ACT » point from that Valot • 
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When you are tatnfiad with the wtif^t you havt «>v«p that Value, preii NEXT . , >'^> ^ 

A new constraint is introduced here; to*' 
distribute a fixed sum, (AO joints) among tfie 10 • 
values. This constraint reflects Jhe sad truth 
that one can rarely exi^ect to get all of every- 
thing desired in the real world. Hard choices 
must be made — to give up a little on oncT value - 
in order to retain more on a value of greater 
importance. The result of the adjustment is a *^ 
profile of the student^ s "examined values." 

r 

LOCATE ♦ The student puts '\in specifications • 
on any fiVe values ^t a time.' -The computer uses 
these specifications to screen the occupational 
data and instantly display on the screen a list 
, of occupations that meet; or exceed the sp^ecifi- 
cations. . . 
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The student c^n change the specifications^ and 
can su)}^t^tute other values, to genei^ate additional 
lists' 9f occupations that are worthy of further 
consideration. 

COMPARE , The student ca^ then ask pointed 
questions about any three occupations at a time. 
The occupations can be chosen from those suggested 
in Locate » or from the entire list of occupations' 
in SIGI at a given time. The\questions cover ' 
such topics as work activities^ entry requirements, 
incoie, personal satis factionj^^' conditions of ^ / 
work, and outlook*. 

FIGURE 6 
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The information stored tn the computer axid 
^used to answer those questions was gathered trom 
many sources, carefully interpreted, re- 
constructed; and ^documented by SIGI staff members, 
then re viewed "by "specialists in -the respective 
occupations. Although national rather than 
^ local information is. "presently used in SIGI> all » 
national data are checked against representative 
regional and local data; an effort has been made 
to incorporate regional differences when they 
are significant. Local Information will be 
added later. 

PREDICTION . To help students Judge 
their chances of success in the various programs 
offered 6t ic coilegfev^thfey alf^^iven probability., 
statements based on 'marks obtained by previous 
students. More specifically, students see an 
estimate of their "chances in 100"'of getting a 
given mark (e.g., A, B, C, etc) in the "key 
course" for each program. Ideally, a key * 
course is defined as a course that comes early 
in a sequence of courses! for a program, is 
required for that program, -^and dif feretftiates 
students who do well from those who'do poorly 



in that program. ' c 

The data used for predictions are, of 
course, unique to each college. Predictor 
variables Include test scores only if a college 
requires tests of all students; in any event, * 
students also enter relevant information about 
themselves and rate themselves on factors which 
have been identified as predictive of marks in 
each key course, the best^comb'ination of pre- 
dictors (often including the student's own 
"informed estima.tes"-'of marks la the courses) is 
stored as a regres^on equation ftom which each 
student's predictions are computed on-line. 
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PCANNING . This section helps students see 
how, to get from^here to th'fere for any occupation 
in SIGI that they may be considering. They are 
shown the requirements for entry and judge whether 
they\^re willing and abl^ to meet them. If they 
hre undecided, they see, displays of th« rewards 
and risks <jf trying the program for that occupa- 
tion feu: a semester or switching to, another 
program. They can then see an overview of a 
complete plan for entering the occupatiori, 
' followed by a specific semester-by-semester course 
*of studies recommended at their own college. 

FIGURE 8 . 
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If transfer is required > students get 
information about colleges in the region that 
offer a major appropriate for the (Occupation 
they are considering. They can also summon up 
extensive information about financial aid. 

STRATEGY > * Thia section brings together 
stuHtfnts* Values V <^CupationaI infonpation» and 
predictions for three occupations at a tim'e. 
The weights previously^ assigned to values are 
retrieved and may be revised to shew the current 
importance of each value« SIGI then displays a 
rating that represents opportunity offered by 
each occupation to provide the reward or satis- 
faction represented 'by each value* The weight 
for each valu^ (8h(3Wing its importance to the 



student; is muXtlpiied by the rating (the degree 
, of opportunity offered by the occupation) ; the 
sum of these products for each occupation 
provides an index of its over-^1 desirability 
for that studeTat. 

I ' ' . . 

Desirability is then modulated by* the 
probabili^ of success in entering the occupation. 
Students ^can the steps necessary for entry and 
estimate these, probabilities. Finally, they * 
examine t^eir choices in the light of these 
relative risks and rewards; for example^ if 
the occupation with the highest desirability^ 
does not also have the highest probability, 
is the higher reward worth the extra Xisk? 
Thus, stufients evaluate their choices and 
explore alternative strategies for choice. 

What hardware and software are used for 
SIGI? ' 

SIGI is written in BASIC-PLUS, an 
extension of Dartmouth BA^IC, designed for 
operation on Digital Equipment Corporation's 
PDP-11 family of mini- computers under the RSTS/E, 
time-sharing monitor. Multiple- SIGI terminals 
are supported on a small RSTS/E configuration 
built around the PDP-Xl/AO proces9or with , 
removable mass storage. With additional core 
storage and O^ss storage, 'the RSTS/E time-sharing 
system can suijport concurrent operation of other 
standard termi^nals as well, up to a maximum of I7 
(SIGI plus non-^ipi). Configurations bujlt 
around larger pjrocessors* such as theiPDP-11/^5 
or* PDP-11/70, can support up to terminals. 

The terminal -by means of which ^IGI inter- 
acts with the user is a high- capacity cathode -ray 
tube display and keyboard, with an associated .* 
low-sp'feed printer. Terminals may be located^ near 
the processor i» or may be operated^ over telecomauni- 
cajtion links at remote sites* A single RSTS/E Cbn- 
figuration^^p^ support a mix of local and "remote 
•terminals. SIGI terminals may be used for , 
other tasks under RSTS/E when not in use tot SIGI. 

Will SIGI replace counselors? " 

SIGI is planned, to fit into the regular 
guidance programs at a school or college. It* | 
will not supplant counselors. Rather, it will 1 
complement the wdrk of the -guidance staff. 

SIGI does superbly some things that. human 
counselors cannot do efficiently, -Dt" at all. 
It stores , .retrieves instantly, and manipulates 
Vast amounts of information putting great 
resources at the fingertips of ' ^ach student, 
tailored to his or individual needs. It 
brings together many sets of variables — 
persotial, occupational, and institutional. 
By combining these sets of variables in 
distinctive ways for «ach student, it 
•constructs new and unique, infotmation — as 
. illustrated in the description of Lo<:ate, « 
Prediction,, and Strategy^ 

On the other* hand, SIGI does not attempt 
to do what many ^counselors So superbly. It 
does not provide' a warm human relationship; it 
does not try to solve personal^ social, or 



academic problems; it dpes not attempt to cope, • 
with emotional upsets. 

There are, however, ways in which the 
counselor's work may articulate quite closely 
wi;h SIGI. th e Counselor's Handbook for SIGI 
suggests how the counselor can capitalize on ^ 
stud^Dt^' experience, with SIGI. SIGI may stir up 
concerns which the student* will want to discuss 
with the counselor. Furthermore, while SIGI 
deals with occupational decision, it does not 
include information about specific^local jobs 
♦within an occupation. A counselor or placement 
officer may apply many of the paradigms use<f in 
SIGI to student^' cKoosing and seeking jobs , 
within each locality. Thus vorking , together, 
the counselor and SIGI can hfclp students much 
mo^e than either oould man ag^ independently. 
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THE COMPUTERIZED VOCATIONAL GUIDANCE SYSTEM - VOCGUYD 

Russell N* Cassel» Ed.D^ 
PROJECT INNOVATION, Box' 566, 
Chula Vlstai California 97010 



ABSTRACT: Emphasis Is pUced on the importance of suitable career choice and planning for the happiness . 
and productivity of individuals, and in the need for decision competency; development* as a necesSary 
requisite for making^ career choice. A self developed profile of both school and work special ap^titudes, 
with an indication of^rk value embraced se^rres as the model for selecting a concert of. up, to:«eighteen 
triter^ to be used by the computer in narrowing career choices from the many to a few. When a particular 
career job of interest* is identified the computer proceeds, to ffM^rogat^ the participant to determine 
the degree of agreement between the world of the individual and the requirements* for success in that Job. 
A Career Success Index (CSI) is provided the individual depicting this agreement. Each participant is 
'expected to secure frpm h to 6 jobs with a CSX of average or better for purposes of more concentrated^ 
study under a .Guidance Cpunselor. 
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The Cbtoputerized Vocational Guidance System 
(VOCGUYD) is designed to relate the world of an ^ 
individual to. the world of worH in a meaningful 
yet comprehensive manner* It is intei]^d for use 
by individuals , in their own 4ife career planning, 
and is designed specifically to provide a scieat* 
-ific means* for reducing of career planning 
.choices from the **many-to-the-few**. The few would ' 
Xhen be studied in more concentrated way wi^th the- 
'assistance of a Vocational Guidance Counselor. It 
serves as an effective vehicle to fostpr career 
maturity in individuals by providing *i<ifprmation 
about" through use of Computer Assisted' Ins tr; 
uction <CAI) auxiliary guidance programs, and % 
"experience with" through Search and Screening 
criteria involving fundamentals critical ti real 
Job success. 

Computerized Outdance ProgSrams 



r « 



VOCGUYD is a revised and completely up- 
dVt^ version of an older program by a similar 
title far which the author h^s served as the 
majpr architect over the past decade at THE. 
UNIVERSITY 0? WISCONSIN (now retired). It is 
.one of a series of computerized guidance pro- 
grams developed largely by the author, all of 
which are intimately relatts'd to effective 
career planning through the development of 
"career- maturity" I » 

.. EDGUYD - The Computerized E<3ucational 
Guidance System . 

.. jDEDEV - The Computerized Decision ' 

Devgloptaent System. * • • 

\ ^ ' 

. . • HUM^ELAT - The Computerized Hdman 

' Reiltions ^System , , ' 

. . PLUDRUG - The Codiputerized DniR 
•Abuse Education Systeta. 



Just as one would not expect an individual to 
playt classical music on 'a piano unless indeed one 
has already lQ«med tp play the piano; so one can 
no't expect an individual to do effective career 
planning ^ftless that person has already developed 
competency in scientific decision making. DEDEV 
is intended for use in developing improved compe- 
" tency in decision making. Similarly, marketable 
skills necessaryfor iob, success in any career ^ 
are the product of a school or an educational 
.experience,^ and EDGUYD is intended for such plan- 
ning. The real critical keystone to Job success 
and progression remains successful interaction 
wijth people, ^and HUMRELAT Is inten'ded" for the ^ 
development of "career maturity" in this arena. 
Finally, personal satiSffaction of individuals is, 
' largely 'dependent on finding new and better ways 
for'^ t^mlng-on; even in the face oT adversity- *^ 
PLUDRI/g is intended for use in accomplishing this, 
objective* PSYCHIC - The Science of Psychical , 
Activity has been dev'eloped in an. experimental 
form, and seeks to introduce the realm of TranS;. 
pararenal Psychology to the career planning arena* 

^- Vorld of Work « •* ' 

VOCGUYD contains alf of ihe^l326 jol) titles 
included in^ Tl^e Occupational Outlook Handbook for 
19-^4-75 togethet;>ith their major "shredouts"<in- 
"stead of one nursfr, for e^ousple, there are 
'several different specialties in nprsing, etcl). 
^ Two major t)rpes of such shcedquts are involved: « 

^.;*SP£CtALtlES - Within sime*carjer'£ij:eA of • 
^ ^ nursing, for example, ye teight 

include psychiatric nurses, 
'public health nurses, general 
nurses, etc*; for airplane 
^4 engine mechanics we might have 

( ^ ^ ^ ■ B-52j^.bC^9, A-111, Rockets, 

"■ * * . etc. ! 



Bpsed OR the 22 Job Skill Requirement Areas con- 
t&ined in The Dictionary of Occupational Titles 
(DOT) ttie VOCGUYD Job titles are distributed as 
follows: * 

V , 

Number 7.age 
52 03.9 
46 03.5 
106 08.0 



.. LEVE!>S - different skill's v^thin the same 
career field, for example, may 
involve a reading teacher with 2 
years of college 'preparation, with 
second being a regular elementary 
achool tea6her» and still another 
^ being a higkly Eminent college or 
* university professor. It may be 
a professional athlete in relation 
to a college athlete, and where 
acceptance of pay is the discerning 
variable, ' for another example. 



related to worA success. 



IV. WORK VALUES • the four vork valte areas 

from Super* 3 Scirle.* 

. 

V. SCHOOL SUCCESS - Grade Point Average 0|r the ' 

ave?*g;^,grade given. 

Requisites .for VOCGUYD ^ 

While tl e 'general subject of career guidance 
beginning with kindergarten and thr- 
the more 'serious business of career 
typically aijociated with high school 



\ 



is of concen 

ough old age 
selection is 
experience 



Vcritic&l Nagu 



No. Job Skill Area 

1 Art 

2 Business - 

3 Clerical 



latu 



4 Counseling, Guidance, Social Wk. 33 02.5 

5 Crafts • 109 08.3 

6 Education and Training ^8 03.6 

7 Elemental' "217 16.4 

8 Engineering 130 09.8 

9 Entertainment 46 ^,-03^ 

10 Farming, Fishing, & Forestry 69 05.2 

11 Investigatioa, Inspection,& Tstng 56 04.2 
if Law anB Law Enforcement \2 02.5 

i 13 Machine work . 59 04*4 

14 Managerial and Supervisory • ^ 59 04.4 

15 Mathematics and Science . 36 02.7 



16 Medicine and Health 

17 Merchandising 
18 . Music * 

' *19 Personal Services 



58 04.3 

19 01^.4 

, 13 00.9 

57 04.3 



20 « Photography and Communication 56, 04.3 

21 Transpo^rtation ^ , • 07 00.5 
22^ Writing 18 01.4 



TOTALS 



1326 100 



World of Individual 



* The world of the individual, for purposes of 
. ^VOCGUYD, is comprised of 18 different criteria 

* vhich are designed for tSearch and Screening (S&S) 
among the 1326 Job titles, representing the 
world of worR. Each of these criteria "deklt 
squarely with some consideration i^eemed critical 
to Job success* A five area classification is 
used to depict these 4i^<^i^sions: 

I. PERSOnIT INTEREST - this includes seven dif- 

I ferent occupational int* < 

erest classification 
^ sq^iemes and inventories* 

* • » 

II. SCHOOL APTITUDES • three special aptitudes 

' * related to^ school Success. 

HI.. WORK APT^tUDES - xhrec special aptitudes 



* Career roacjirity^on the part of an individual 
deals sq^uarely with one's recognition of the real^ 
importance for career planning and preparation. It 
is typically during 'Junior high school* wl^en career 
maturity receives prominenc^n^n the school guidance 
program* Second only to the selection of one*.s mate 
is the matter of proper career planning and actual 
career choice. Most of personal adjustment problems 
may be traced ii\ part to faulty career" planning, or 
development » and the absence of marketable »slcills 
to do the Job. ^ 

—^' Decision Corofigtency ^ 

Unle ssb An individual can demonstrate effect- 
ive decision competency, one is not ready for the 
serious matter of career planning and selection. 
DEDEV - The Computerized Deci^sion Development 
< 6ys tem is intended for use in postering such det- 
. ision competency in individuals* Just as one would 
not ask one to play Bach on the piand unless they 
demonstrate competence on pianQ;so one should not- 
b^ expected to make sound career choices unless 
they can. demonstrate competency in decision making* 

School Relevance , 

Each and every^^individual must be considered 
to be one of a nation* s' "human -resource sM . and^ to^ 
-properly— fulfill this mission In life it is nSost 
essential that one pos^ss "marketable skills'* .'The 
principal -function of a school in relation to man* 
power-resources is^ to be sure, the development of 
suitable marketable skills* When, and only when, 
school experiences are related directly to the dev- 
elopment of marketable skills do the activities 
become meaningful in nature. Thus, there is a very 
direct relationship between career maturity and the 
perceived relevance of school experiences. Where 
such relevance for school, experiences are not . 
perceived beginning in the Juniot *high school jpro- 
^racfi, VOCGUYD may be utilized' for this purpose* 

The VOCGUYD Student Work Sheet ' 

The VOCGUYD Student Vork Sheet is a four pag^ 
guide for the use of individuals desiring to use 
VOCGiJYD, tt[d it provides a functional index for 
each of, the 18 d4.f ferent Search and Screening (S&S) 
criteria* It contaiits the "Self Projected Profile . 
on Select Job Success Criteria" form which serves 
a^ an initial planning base, and with provisions ^ 
t6 indicate criteria to be used in concert for four 
separate Searph and Screening exercises on VOCGUYD* 
t 
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This profile is intended e^fi a functional part of 
one's own "personal record. 

Self tProjected Profile 



This profljle provided On "The VOCGUYD 
Student Work Sheet" serves as a means for one's 
own personaf assessment of special aptitudes ^nd 
work values related* to career success. Where such 
persons have t^ken appropriaU>--standardlzed -psy- 
tholo^ical tests, those scores m^iy ,be used in the 
self-pro/ile,i.e., The Differential AptUude Test 
Battery (DAT), The General Aptitude Test^ Battery 
(GATB),, Super's Work Value Inventory , to \name but 
•a jfew. Where no such Scores are readily available 
or desired, the participant'may make a personal 
estimate of what such scores might be in relatiPn 
to typical individuals, and basQf the profile on 
that personal, estimates 



SCHOOL SPECIAL APTITUDES 




\ Verbal AbilHy 
• Number Ability 
Abstract Ability 

. WORK SPECIAL "APTITUDES 

Cl^ical 'Ability 
Mechanical Ability 
Space Relations. 

. WORK VALUES - , • 

Ma^erial\ealth 
'Good Life ^ 
Self-Expression ^ 
Behavior Control' 

iL SUCCESS 

rade Point Average for High School 
Grade Point Average fot Sen ior Ye ar 
(OtEer GPA*s substituted as ne,ede^ 

Personal Likes Pattern 

The "Personal Likes Pattern" (RP) of an Ind- 
ivi4ual consists of- from maybe 4-.to 7 of the 18 
different S&S criteria from VOCpUYff, arrdlJhich are 
intended to reflect a rather accurate picture of 
the "world of the individual", and as the individ- 
ual alone perceives it; not as .the counselor, 
parent, or some other percieves it.** 

«— ♦ , * 

Emphasis^ in the develoj)ment of the PLP Is to 
be placed on peifsonal interest, and with special 
aptitudes, work values, and even grade point ave- 
rage cot\sldered as being secondary in importance. 
Typically, the first crlteri<)n may represent one 
of the vocatlonaJLInvwntories (Kuder, Ol^lo, HEW,» 
etc.). A second criterion might be based *on Roftls 
Socio-economic Hierarchy, I. e. , professional, semi- 
professional, business, skilled trade, semi- 
skilled, or laborer. The third criterion might 
derive fro© the DOT Interest Areas, i«e. , prefers 
working with data,* persons, things, data and per- 
sons, data and things, etc,* The wutth might deal 
with School Level for Job Entry, i,e., Wgh school 
graduate, two yeari of college, college graduat- 
ion, etc. For example, a Kuder (4), Roe t"6)> DOT 
Interest (2), and School Level (8) PLP depicts a 

career job with personal interest in 
persuasion, booming a professional, working with 
periods, and doing graduate l^vfel schooling. 



mlgKt include suc|i jobs as: law, ministry, sales, 
actifl|, management, military, ^olitlWirT^etc. 

^ Narrowing of Career^Chojces 

. Th'is represents the seldcmd stage in the use of 
|**VflCGUYD* He£e the computer proceeds to relate the 
I "woTld^of ^he individual" as* represented by, the PLP 
with the "world of wort represented by the 135"$ 
' job* titles from The Occupational Outlook Handbook 
% for 1974. 

Search and screening function. It" is very 
Important jthat criteria in the PLP be arranged in 
order of importance as perceived by °the participant 
with the most imporf^nt one being first,Individuals 
should begin with no fewer criteria In the PLP than 
maybe 4 or. 5. The computer*appli^s the PLP, as a 
single permi^tation i^concert to^ determine if any ^ 
of the 132j|b''job ttJ>l^>are congruent with the 

, jfynthe tic* notion. If no j;ob titles are found in the 
first iteration, or Initial computer screening of 
the particular PLP,** the coraputer advises the ^ 
^participant that the last, and I^eaSt important 
criterion is be^ng dropped, and at^tomatically con- 
tinues with a s)ec9nd screening. If* no job titles are 

* found congruent! with the PLP in the second screen- 
ing, the compjjter advises 'that the existing! last 
cri^rion is dropped, and continu&s with a third 
screening. This precise same procfedure is continued 
until either all criteria are expended, or some 
job titles are found with congruence 'to PLP being 
used. This computer baied Se^fcch and Screening pro- 
cess is a "beauty to behold" tlftat goes far beyond 

, .the capability of human counselors to "narrow job 
titles" from the universe of such 'listings from the 
"many-to-the-few** for raore_concen^rat^ed study.' 

^ 7 

_ .Computer-based interrogation . When j9b ti'tlea^', 
are' found that are cdngruent with the PLP' depleted' 
by the participant, the computer first indicates 
^the number of 'such job titles, and asks if a 
listing of such titles is desirqd; or if another 
screening is desired. Where* the*" participant asks 
computer to ,list job tUles .that are congruent 

, with dfen pLP> such titles are .listed in group^ oF 
10, or fractions of 10, and asks if »tHe~ person is 
interested in examining further any of the listed 
job titles. When an -individual indicates an int;- 
erest'in one of the titles, the^ computer proceeds 
with, the second stag^ in the '"narrowing of choices" 
which is a "computer-bAsed inte^rrogatlon". Here, 
then fiv6 different questions are' asked, eAch one 
bearing' directly on conditions essential for 

expected success* in such job experience. For each 
question* a percentage of weight has been assigned 
that is comtcensurate td the imjJortahce of the -cond- 
itlxJipl^iiyuTated, and ranging from 1 to no'more ( 
35 percent. The total for all five questions is 
always 100 percent. For example^ if an individual 
does not wish to complete col^e^e, but itldicates 

' In tht^PLP t^at a semi-profession is desired, the 
particular question would count 35 percent against 
congruence /^and as reflected in the "Career Success 
Index" provided. 

Career Success Index ^ . 

The Career Success Index (CSI) i3 a number n 
that depicts the degree of agreement between the 
wor^ld of the individual and the requirements for^ 
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the specific Job' title at hand. Adjectives used by 
computer tto report this congruence range from 
"poor" thrbugh "low*' and "high"" average to "above 
average" and "superh>r".The CSI is presumed to be 
an empirical measure of expected success for an 
individual* The notion of basis for success* rests 
squarely on personal interest of an individual, and $ 
with the belief that there is little personal 
motivation present unless one is interested in the 
requirements that characterize the Job. For ex- 
ample, if one 'selects the Job of Forest Ranger, but 
answers negatively in reUtion^ to desire"" to work 
in the outdoors, such person is not likely to find' 
personal motivation in such Job activities. Tliere- 
fore, it follows logically, that the first and 
basic reqiflsite for Job success remains the per** 
sonal interests and work values of the individual. 
Where the CSI for an individual is "average" of 
better, it is suggested that a deeper study be 
made of such Job area with the aid of a Vocational 
Guidance Counselor. 'It is^ Suggested that each 
participant in the serious business of Job-career 
planning tfy to secure ^'or 5 Job titles for which 
there is average or better congruence as indicated 
by. the CSI. A more careful and, detailed study of 
such Jobs should seek to rank them in order of the 
preference perceiyed following silch study, but with 
no intention of reducing the choices to a single 
career choice until after maybe tvo or more years 
of college; or for the non-collegd person^ until 
after marriage or adult settlement^ 



Suggested Uses of VOCGUYD 



The overall purposes of VOCGUYD is to assist 
individuals narrow thedr choices from the many-tto- 
the-few in terms of career choices* 



pevelorfing Career Maturity 

,^ VOCGUYD is reconmended far Mse by students in 
the fifth or.sixyi grade, or for use Junior 
high school fo^t^rposes of developing "career . 
maturity". Here^groups of. from 5 to & individuals 
may work aroand a single cathode py tube ( tel- 
evision set) or teletype for use of VOCGUYD. One 
of the persons with reading competency at theX 
fifth grade leyel or better operating the typing 
for cotanunicatlng with the computer. The Operat- 
ing of 'ttve* typing may be rotated from one person 
to another, but with the entire group participat- 
ing in the discussions and choices k 

; ln'this TOApn^x all panlcipants deal with^ 
critical criteria^n relation to Job sWess^and ' 
through the 'experience gain improva^xareer maturi- 
ty. iFor exiimple, the son or di^ughtOT^'Vif the 
VillWe physician, who »re fuUV'^intent or\ becoming 
physicians themselves, may use VC^Uft) . a^oj^g with-^; 
otheA*similar individual8-*even if they artful ^:Ji^ 
^ h|gh ichoo.l seniors. Here the intent is not( to 
^ reducri career choic^es from the many*to-the-few, but 
■^rath^rlto iqs ter career maturity.*'- 

r eciseXCareer Planning 

This, to be sure, is for the individual 
iJ concerned with precise career planning, am 
sires to narrbw career choices for more intens 
study of a select fiw Jab career ateas. The VO 
Student Work Sheet should be used for planning 



record iceeping purposes. While other persoQ^ may be 
involved as observers, only the participant alone 
elects the choices. and operates the computer OIT or 
teletype station. Geneorally, ^ffie objective is to 
identify 4 or 5 Job' 'titles^ •for m^rc intensive study 
with an Average or better»CSI. ' , 



VOCGUYD Computet Adaptations 



VOCGUYD has been developed largely under Fed- 
eral monies and is therefore considered to c. 
."public read" status. The computer program (soft- 
ware) is available free except tor the-^st of 
shipment and putting it on tape or caifom 

Presently, the program is operational on the 
UNIVAC 1100 series, aftd the DIGITAL PDP/1145 and 
DEC 10. It has ?lso been run on the HONEYWELL 6000. 
It is written in both Extended Basic and FORTRAN V.* 
About 20K of computer memory is required for i^uo^ 
storage. The source d^k contains about 900 IBH 
cards, and the data abo^t 11,000. . The author is in 
the process oj^ adapting VOCGUYD 'an\j .the other 
computerized guidance programs on a microcomputer 
with an 8080A Computer chip, i.e., ALTAIR 8800, and 
EMSAI. It is hoped that^his-^ew adaption will be 
operational for September ,1976, but this is admit- 
edly an ambitous plan, It is hoped that such com- 
puter may be purchable for $5,000 or less With the 
miniature peripherals necessary to handle the 
programs. 
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THE COMPUTERIZED EDUCATIONAL GUIDANCE SYSTEM EDGUYD 



RusselL*N« Cas^el, Ed«D« 

Editor, PROJECT iNNOVATIONtJ. Bdx 566, 

ChuU Vista, California 92010^ 



ABSTRACT: This progrg^m is a compiiterized means for assisting Individuals in their post high school 
efducational planning/ All 1AA8 accredited four year colleges in the UniteiJ States as indicate4 in Barron's 
Profile of American Colleges - 1975 are included. The Marketable SkilLa Inventory (MSI)serves as the 
initial planning baje for use of EDGUYD. Here the participant first draws a profile on a stanine scale 
indicating What one oelieves to be their present development on 40 different marketable skills, ^nd then 
a second profile indicating where they 'desire to be. The "Difference!" scpre betweeiv the two profiles 
depicts where schooling i^ needed to meet personal objectives. Eleven Search and Screening criteria are 
included on The EDGUYD Student .v^ork Sheet for use ift conce^rt to identify a job career area that^s con- 
gruent wi throne's Personal Likes Plan (PW). When a college or university o^f interest is identify in the 
screening, computerized interrogation proceeds to determine agreement between school conditions and the 
likes of the individual involved. An Educational' Recess .Index (ESI) is provided depix^ting congruence 
between desires of individual and school conditions. \, 



The Computesrized Educational Guidance System * 
EDGUYD is designed primarily to assist individuals 
in their planning for post' high school educational 
activities in relation to foyr year colleges and 
universities. It provides an effective scientific 
means to consider all 1448 such institutions in 
the United States when narrowing one's choices ^ 
from the many to the few.The few colleges that 
Agree with one*s intetest pattern would theA be 
examined in more concentrated fashion under the > 
help of a Guidance Counselor. Wphasls is jlaced ' 
on "marketable skill" development as a meana for 
fostering relevance to educational experiences, 
and to generate motivation for educational pursuit 
t>y paVticipant. * 



^ Junior Colleges Eliminated 



All-of the 1448 four y^ear or "upperNiivision" • / 
colleges and universities included in Barron Vg^ / 
* Profile! for American Colleges (1975) are included 
in EDGUYD. Junior colleges and othe^ post-high sc- 
hool ^opportunJ^tles-Vere ^Jrtlluded ^for a va^ty df^^ 
reasons. General ly^ post-high*scliool educational^*^-*—-- 
offerings except for the four year colleges and ' 
universities remain a local and community ente^- 
\\i.Tpvise^ tailored largely to needs of locAl per- 
^lonnel, and with promotional programs for these 
enterprises. TypicalKy, high school seniors /ire 
quite familiar with ^juch local programs, includ- 
— tng the comrautii-ty Junior colleges, and do not need 
.computerized screening for such purposes, i.e. , 
barber^ nursing, moTtitci^ii, data processing, -busi- ^ 
ness,.* technical schools, etc. Mq;:e-of ten*than-not 
lew petsons from oiftsidc of the immediate district 
attend iuch local enterpri^ses. ^ ^ ' v 



Computerized Guidance Programs 
» ' . ' ' * 

V EDGUYD is a revised and completely up-dated 
version of an older computer program wiAi a simil- 
ar name. In addition there ar^ several other high- 
ly related programs for which ithe author has been 
the major architect ovet'the pas^ decade at THE 
UNIVERSITY OF WISCONSIN (now retired): 

.. VOCGUYD - The Computerized Vocationaj Gui 



ance- System . 
DEDE^ The Computerized Decision De 



relop-1 



ment System . 
HUMRELAT - The Computerized Human Rel ations 



System. 



PLUDRUG - The Computerized Drug Abus4 Educat - 
\ ion» Sys tem ^ 



• . -jf^SYCHIC^ - The Science of Psychical Activity . 

Extension of Career Guidance 

.M^ningful educational g:uidance followKi^gi- 
xally^Cne i^lannlng for^m|irknt«gi5le, skill ^vel«ip« * 
ment in relation to ^tteev^job choices. On" th<7 
other hand, the putposear for marketable skills is 
Jbb productivity; for nation^kl productivity deriv- * 
es Solely from Inanpower guided resources, and which 
in turn is dependent on the educational development 
of people'. If, then,"^ curriculum offerings beyond:' 
Che junior high achooPare to have relevance to the^ 
students^, they must Inevitably be related Job 
and career pl^nnin]^. In addition, a nation!s pro- 
ductivity and general welfare of Its people are 
both highly related phenomena, and effective educ- 
ational planning andv diVe I opnient is the necessary' 



reqi^site' tor both'of them. When on^'s product ivi* 
ty is\low, there is Little or no Job progression 
presents and where there is an absence of progress 
there is^ene rally low morale of persons involved. 
Where morale Is low, there tends to be high un- 
employment, divorce,!^ crime « drug abuse, and all of 
the other sociil evils. 

Search and Screening Criteria 

The world of the individual in relation to 
post high schooL education planning by use of 
EDGUYD is represented by 11 different Seatch and 
Screening criteria (S&S). Each of these priterion 
may be*critical to some aspect of college or 
university selection by an individua^l. Any one or 
all of. the criteria may be used by a participant ^ 
in college or university selection. These' crLteria 
are as follows: 

t . • • ^ 

(1) LOCATION - SFtate or location, i .e. , Maine, * 

Texas, Oregon, etc* ^ ^ 

(2) . TYPE - nature of organization, 1 .e* , I Iberal 

arts,^ university, fine arts, etc. 

<3) STUDENT BODY - distribution of students, by 
, sex, i.e. , co-ed equal sex distri- 
J •* ' bution; co-ed mostly male, etc. 

(4) CONTROL - budgeting and admlnls tration, i .e. , 

state^. Catholic, Protestant, etc. 

(5) ADMISSIONS - requixmnents for student admis- 

sion,! . e/^raos t competitive , highj 
ly competitive, etc. \ 

(6) ENROLLMENT - number of students attending,!. 

e. very large-over 10,000; large- ^ 
, ^ from 5,000 to 9,999; etc. 

(^) TUITION » annual* cost for attendance , i .e. , 
^ - over $4,000; less than k500,etc*' 

(8) X0MMUNITY - type ^f plac^ where looted, i. 
V T * 1 'e.i metropolitan and upmrds of 

' 1 100,0^0 population; rural; etc. 

(9) DEGREES -.college degrees conferred,^ i.e. , 

* A. A.; B.S;j M»S»; letc. 

, , (10) SCHOOL TERMS - quaifter, semester, etc. 



(U) SPECIALTIES - c 
^ . 1 offer 



ritical school spec 
ijigs,i.e*, Bible s 



'Asian studies, ^tc. 

The- Marketable Skills Inventory 

\ 



iilr 



The Marketable SkilU Inyentory <MSI) is a 
stvdent work sheet Intended ajs a necessary requis- 
it for u^e of EDGIVfD. It is (intended f6r use in 
as }essin^*nded for educational pursuit, and ±o • 
foster motivation Ot\ the part of participantt by 
fcctising squarely oli purpose' tor scho*ollng. jTen 
different .brp ad .a reiH^ with^ub-categories oc 
marke tab le- skills are-Hstedj^ fo 1 lotted H>f a** ^ ^. 
nine {Solnt rating scale (stanine),*; Fourty differ- 
ent sl^iUs are listed ""Uiat are 'believed ,tO be 
directly* related to certain Aspects of \oh and 
career success, largely e^^clusive o£ the technic- 
aAI knowledge and skills pypically associated with 
job preparation and enttys 



hidden communication. 

II -ASSESSMENT * arithmetic, statistical manip- 
ulation, and irresli^iy and • 
. objectivity. ^ 



III - COGNITIVE 



creative and abstract, hypo- 
thetico-deductive, and 
•analogies testing. 



I - COMMUNICATION 



\ 



sel€«>expre5sion, listening, 
cybem^ic involvement, «nd 



IV - DECISION ^KING - locus of control, models 
of excellence, systems 
analysis^ vector and valpnro 
' • analysis, and wadding acti- 
^ vity to purpose. 

V* - EGO DEVELOPMENT - discerns sympat^J^ from 
erapathy, vantage economic 
manipulation, self-actualiz- 
^ ation sensi'tivity, and per-' 

^ ception of fr"^edom levels. 

. VI /; HUMAN RELATIONS - personal attraction dy- 
' X ^ namics, • personal rejection 

* ' dynamics, reconciling con- ^ 
frontati'on/ and leadership 
*' development. 

VII - VOCAtlONAL S|CILLS - mechanical, clerical,^ 

space and artistic literacy^ ^ 
musical playing and listen- 
ing, and dance and rhythm. 

VIII - AVOCATIONAL SKILLS - N-achievement pres- 

ence, leisure time involve-*- 
ment^ and health and physic- 
al status* 

IX - VALUES - digni'ty /worth of person, equality 

of individuals, democratic . 
principles, and religion and \ 
morality. ^ * 

X - REALITY LEVELS - autogenic or biofeedback, 
' transcendental "sensuality, 

transcendental meditation^ ? 

select parapsychology areas, ' 

and individual aura impli- 

* cations. ^ 

# 

To complete the HSJ. an individual is expected 
to make own personal assessment of the de^ee to v 
which each of the 40 *marketable skills are present- 
ly posessed, and then ^o drav^ a profile* bn the nine 
point stanine scale provided. Pol lowing this a sec- 
ond profile' is drawn for the same 40 skills using 
same staninte scale^and depicting* bwn desires for 
levels of development in each area. Following the 
drawing of the two profiles^(percievod status^ in \ 
relation to desired status on the 40 ma if ke table 
skills), a '*D'*, or diff^Kence score is computed 
depicting clearly educational li&eds relet id]i to v t 
each of the 40 marketable^ skU Is.' Thus, ^educational? 
planning is based on perceived needs* of individual, 
and curriculum Offerings take on new fh^aning o^ 
* relevance. * \ 

The EDGUYD Student WbfkSRee'f - ^ 
- • .' f * 

the.EDGqVD Student Work Sheet is (ntfended for 
use^by students plant\ing to use EDGUYD, and in 
developing readiness for the cpmputer application. 
It serves as the basts for relating the world of 

e individual, as depicted by thd 11 S&S criteria, 
% the total number of colleges and universities in 
the Unitedv^StAtes (1448 from Barron). 
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Personal Likes Pattern 

The Personal Likes Pattern (PLP) of an indi- 
vidual, in relation to a college or university for 
attendance is ^sed on a concert of th^ 11 Search 
and Screening (S&S) criteria' Space The 
BDGUYD Student Work Sheet contains provisions for 
four separate PLP's* Thus, an individual is able« 
to make four^ separate narrowing of choices from 
the 1448 four year ccl leges and universitijes to a 
few for more intensive study under the supervisi- 
on of a Guidance Counselor,, ^ 

The PLV may <;onsist'of any number of S&S^ 
criteria#Typidally,» one would use 6ne of the 
' interest inventori!e.s^(HEW, Kuder, DOT, or Ohio) 
as the initial criterioa.Thi^ might be followed 
by' tuition or admissions policy, depending on the 
fa ts oi individual involved-if, for example, the 
individual came f rorrf a wealthy family where money 
is of little concern, tuition may not be used. If , ^ 
on the«yOther hand, the Gr'ade Point Average (CPA) 
of the indivij^ual were so, low that Ivy League and 
competitive universities wpul'd no.t admit one, then • 
"admission policy" would be a MUST; This might be • 
followed by type of university, if one were inter- 
ested in iftusic or fine arts, or maybe in technolo* 
gy. Where -religion is a critical aspect of one's 
PLP, cert;ainly Institution Control would be inclu- 
ded* For m^y individuals, the size of the college 
enrollment, o?* size of the community in which the 
college is* situated may be critical* For still, 
ptfiers, the *9ex distribution of student body, type***' 
of degree granted, or kind of school term may be 
important. ^ * 

, Typically, five or more S&S criteria would be 
included as the PLP, and for S&S /purposes in 
.EDGUYD. .Such a PLP on The EOPUYD Student Work 
'sheet might be a's follows: 104,202^304,406,505, ^ 
705. This is interpreted as an institution located 
in California (104), a liberal arts college (202), 
women students with few males (304) , Catholic reli- 
gion control (406), less comj)etiti\^ (505), and 
tuititfn from $^00 to $145tf ^fer year (705). 

Narrowing of Choices 

y 4*herefare <Xwo separate and distinct stages, 
involved in EDGUYD for the na'rrOv;Lng of choices 
from the many to the ^ew.Each of these stages 
seeks to determine more precisely the degree pjf ^ * 
.congruence between the "woi*ld of the individual" 
and the conditions and, requirements relative to 
a college or univer^^ity for personal attendance. 

, Search ^nd sctugening * Here the PUP's develop- 
ed by a participant are "inserted one-at-a-time. 
All i448 bo lieges and universities are considered 
in the S^S, unless one of the* criteria limits the 
. seaKch to a particular^state. Fdr example, if one 
were to, use the S&S 132, only college* and univer- 
sities, in New York State would be included^ If, 

iQ^insfctutiorfs, were identified i^n the first 
?ration^ tlie ^e^lrofh* Particiijpitftion could 
write i^to^ thfe computer "-132*', and. tlie secofrd ' 
iteration of the search would include all of the 
colleges and universities in the^ United States* 
If, theti-, one desired to elimina'te ^ew York State^ 
but include California instead, they would write: 
"-132, 104", and the next iteration would use the 



same PLP, but only with colleges and universities 
ifi the state of California* Such changes may be 
made for each succeeding iteration, or Search and , 
Screening function for a single PLP in EDGUYD, 



Where no institutions are- identified in a 5&S ^ 
iteration, it iis, of course", necessary to eliminate 
one or more of the S&S criteria; as the* PLP does 
not fit any of the institutions included. This is^ 
done immediately after such an iteration, and by 
simply typing, a minus (-) sign before the S&S 
criteria" to be eliminated, C^ne should weigh very ^ 
carefully which one of the S&S criteria that is- 
eliminated in order to identify ah institution 
that best fits the JiLP developed. The more^S&S 
criteria included in the PLP, the fewer institut- 
ions one would expect to find* 

Computer interrogation . The second stage int ; . 
the narrowing of* choice process always involves a' 
computer interrogation phase. This stage can be 
accomplished Only when one or more institutions 
have been identified that match precisely the PLP 
utilized in the first stage. After the computer, 
has identified 1 or more schools, that fit one's 
particular PLP, the computer indicates the number 
of institutions found, and asks if participant 
desires to see the names of such institutions; or 
desires to use another PLP for S&S purposes. If 
the individual asks computer to "List" the <$nes 
identified, the names and state of location are 
displayed in series of 10, and with the computer • 
asking if there is- a special interest in any one 
oX tlifem. If no interest ^is indicated in the first 
10, » the computet may be asked to list the remain- 
ing ones. 

When the individual sees the name of an ^ 
instituttoYx that "is of interest, and gives the 
number of the institution to the computer, the 
gopiputer interrogation proceeds. Here five differ- 
.ent questions are always asked, and the participant 
indicates a "yes" or "no'^ as the conditions that 
are cited are acceptable. Such questions always 
perjialn directly, to the particular institution aV^ 
hand, and range from number of .books in the 
library, through pay of faculty, presence of 
graduate students, philosophy of school -no drink- 
ing or sgtpking by students, no eating of meat, 
compulsory attendance at chapel, no permission for 
cars by students, compulsory dorm living f absence 
of organized athletics, absence of fratetriities or 
sororities, etc. Each question is assigned a numb- 
,er indicating its importance in relatio^3^ to the 
University or college involved^but in no case is 
the numb'er greater than 35 percent. The total for 
all five questions adds up. to 100 percetit. 

Educational Success Index ' 

The Educational Success Index (ESI) isi a^ 
mimber with an adjectiv^ rating- ranging from 

poor success" to "superior" depicting the degree \' 
of agreement between- special xe9uixements foti the 
Institution and the desires of the participan|t. 
Where the ESI is **average" orfbetter, the person 
should do a more cSncerftrated S'tudy of the , insti- 
tution with the aid of a Guidance Counselor. 
Typically^ a participant in the serious business of 
selecting post high schocTl educational opportunit- 
ies, should use EDGUYD to identify ^maybe 2 ^r^'^ 
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institutions with average or better ESI*s for the • ». 
more concentrated study purposes. * 

Suggested Uses of EDGUYD 
)' . 

There are, to be sure, manjy- highly specializ- , 
ed aspect»-bf guidance in regards to the lives of' 
individuals* These areas might include the whole 
gamut of personal'concems, such as personal*, sex, 
economic, family, career, among still others. AH 
of thes^ are intimgitely related, and often tjiere 
may be considerable overlap among them. Education- 
al guidance, deals squarely with each one of th&se, 
and none of them should be excluded. 

Developing Career Maturity 

Educational guidance, top,. is intimately, re- 
lated to the "career maturity" of individuals, <and 
may be utilized for fostering this objective. Beg- 
inning about early junior high school (7th grade) 
career maturity assumes critical importance, and 
serves as a necessary requisite for. relevance of 
school and curxicfcjj^m offerings. For this purpose ^ 
it hSs been found effective to have maybe from 6r to 
8 persons working on the same teletype in the ^|^e 
of EDGUYD. The slow working tele type' with the sound 
of typing gives the feeling of being alive to such 
younger students. For the older high school student - 
the Cathode Ray Tube (television set) that is made 
to operate rjuch faster jls often better. 

. In the developing of career maturity the dis- 
cussion of the computer interrogations serves to 
focus attention on criticSl** fatftors: related to ^ 
varying institutions, i*e. , tuition variable, type 
of institution, control, degrees offered, e^c. 
Here "experience with" critical phenomena in relat- 
ion to educational guidance becomes the rule, and 
which is so necessary for career maturity. 
I 

Auxiliary Guidance Programs * , * 

Both BDnGUYD and VO&UYD hrf^ a series of Com- * 
puter Assisted Instruction CCAI) programs that deal 
with critical* factors in relation to both educat- 
ional an^ vocational guidance. Such CAI programs 
off^r participants an opportunity to learn about 
these critixal factors directly tjfvrough computer 
•interaction, and, thus, eliminating the prot)lem 
of going' to library and trying to find such inf- 
ormation. 

EDGUYD . This includes units on critical 
factors related to educational^ guidance. For ex- 
amples, some 9f tht characteristic testing batter- 
ies are described,i,e. , Iowa Tests Of Educational 
Development , Scholastic Aptitude Test Battery , 
Merit Scholarship Ei^amination , etc. It includes in ^ 
niddition such things as: I.Q., Mastery Learning,. 

6t'rf3e Point Average, among othets* 
ft 'J • *, I 

/ VOCGUYD . This includes units on ^critical 
fac;ltoTs related to vocational , and career guidance. 
Forfcxamples, it includes a description^^ some of 
the/ group tests used in career guidanoe: General 
' Apm'tM4&:;T^'st BTittery . Difjarential Aptitude .Test 
Battery ; 'among^otherst .It includes^ description 
oF each of the S&S criteria used in VOCGUYD, and 
such other phenomena as: job stit is faction, wo^jen • 
and cAreer plannin^mong othei^ij. ' » , < 



Precise Educational Planning 

Ehch and evefy individual has a right to be 
able to consider*'al\l post high school educational 
opportunities for their p'articular personal plan- 
ning purposes. That, tfieti*, is the purpose for 
which EDGUYD was ^es£gi\9d,*' and principal use for 
EDGUYD. Here each person plans ownPLP pattern by , 
use of The EDGUYD Student Work Sheet, and tlien 
proceeds to the coqiputer for^ the S&S function.'^In 
the S&S^ function, only the participant dlone is 
involve^ in making the choices. In Itheory the * 
participant seeks to obtain] frojn 2 |to 4 colleges' 
^or universities with an ESII of^ivferbge Or better, 
and which will bp studied in gTrSateV dep^ and 
concentration with the aid of V Guidance Counselor, 

'EDGUYD Computer Adaptations 

EDGUYD has been developed largely under 
Fe^Jeral monies, and^is therefore considered , to be 
"pyblic read" status. It is available at no \:harge 
except. the cost for punching cards 6r putting it 
on a maghetic tape.. Presently, EDGUYp i% written 
in both FORTRAN V, and Extended Basic programming 
languages. It Jias been adapted for running on both 
the UNIVAC 1100 series (1106,1108, and 1110) » and 
on the DIGITAL PDP/1145 and Dec 10 computers. The 
source programs include about 1000 cards, and the 
data about 11,000 cards. ^t requires about 20K of 
computer memory in add^'tion to that required by ' 
compiler. This prog^r^m has beeh completely up- 
.dated for 1975. 

Presently, the author in the^process 0^' 
adai?ting EDGUYD, like all of the^other referenced 
computerized guidance prograi^s, for running Q{i a » 
microcomt)uter-an ALTAIR^.8pO£^, andJ^an IMSAI with Jtt 
8080A Computer Processor Chip,., and with 64K of B' 
bit memo'ry^ Hopeful this adaption will be complet- 
ed for September, 1976-but tfiis is admlttedl/ an 
ambitious goal. Hopefully^, such computer, can be 
p\irchased for $5,000 or less. * ***** * ♦ . 

References^ 

1. C^ssel, R.N. The UWM computerized p'iycHoldgy 
and guidance p rog rams » News lie tter of the ^Associa - 
tion fcjr Dev/lopment 6£ Instrudtional Systems (AD 
IS), July, 3^971, ,5-10. ? * r 

2. Cassel, R.N. The Psychology of Decision taking . 
North 9uincy', Mass: Christopher Pub. House, 1973. 

3. Cassel, R.N; DEDEV-the computerized decision, 
development systeml Psychology, 1972,9( 3) ,40^4^^ 

4. 'Cassel, R.N. The computerized educational gui- 
dance system (EDGUYD) P^ychology^ 1975, 12(4) , 13- 
17. " ' ■ 

5. Cassel^ R.N. (Student Manual) The Computerized 
Educational Guidance System (EDGUYD). Munster, 

" Indianas Psychome,tric Affiliates, 1975b. . 

6. WymAti,* K.T. , Computers and educators: some obser- 
vationii Keynot.fe Discussion at the Seventh Annual 
Conference of Association for Educational Data 
Systems . EUenville, New York,;l-4 October 1972. 

/54.' •• -\'. '• y . '■ " ■ 

i 

53S .1 
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^ ABSTRACT ; x * . ^ 

A system for thV Librarying, Booknng, and Scheduling of Public Television Programs 
has been developed at the^W4wa«ee-Area Technical College for its Public Television 
. stations, WMVS'-and WMVT. ^ 

This system is .in operation on MATC's Hone^jrfell 6060 computer system. " 

Using this systerfT station management 1s -able to dynaifrically maintain and 'query, via 
interractlve timesharing dialogues, an IDS (Integrated Data Store) data base containing 
information pertinent to^hese and related operating functions. 

Through this system, station management may also generate aporoprlate operating and ' 
reference repqrts/as they are needed. A . . * 

Art off-line tape-resident Program Library^ also maintained as part of this system 

and serves as the basis for a nationally distributed Library of Public Television 

Program^. Th1s«Llbrary is now distributed quarterly on Microfiche to interested ^ 

subscribers. v 

I ^ 

This report provides an overview of this system and relates the approaches used andnhe 
problems encountered in Its implementation. . • m*. • 



PARTITIONING COMMUNICATION NETWORKS: A COMPUTERIZEa APPROACH 
TOWARD mt ANALYSIS -AND DEVELOPMENT OF LARGE SOCIAL SYSTEMS 
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ABSTRACT: ConiHmitatlon networks consist of the regular pattern of conanunication contacts which develop 
among people within a social system as the> use various forms of communication (face-to-faae co^iversations, 
memos, telephone calls, etc.) to accomplish certain 'activities. Information regarding the functioning of 
Che various types, of human communication networks is important since it can be used to understarxi the sys- 
tem's flow of information' and Co assess its effectiveness and efficiency. . 

A formal algT>titJin^Xor^nalyzing communication networks has been impleoented in an extended FORTRAN 
program for the CDC 6500 computer. This algorithm ca^n be realized on any large, general purpose, machine, 
and it fjar surpasses any other similar analytic technique,* that the author is aware o'f, in t^rms of utility, 
capacit>|, and efficiency. .i ' < 

The goiils of network analysis are (1) it> detect and (2) to describe any* strqcCure at the dyadic, 
group, or systems leveU of the network. The FORTRAN program provides additional information with regard 
to connectedness, intcgrativeness, etc. of iodiyidual nodes as well as entire groups for networks of up to 
people. \ , 

The article describes a set of procedures for analyzing such Icommunication networks in large systems. 
These ln*.Ilude (I) identification and evaluation of Various kind*- of networks, (2) assessment of the organiza* 
tionaJ.'. hierarchy, (3) appraisal of various parts within the s^st^m, and (A), evaluating the individuaKand 
group cQPimunication behavior. * . * 
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Communication per se is a relatively complex 
social process with many dimensioi^ Essential 
functions in any social system are^k/pomplished 
through processes of communicatioiMi? These essen- 
tial functions h^ve been divided inta three basic 
categories by Bat^iard (1938): (1) production^ 
(2) maintenance, and (3) ^Innovation. Although 
other scholars developed different schemes' inOo 
wHich the functions of social systredis can be' cate- 
gorized, ml^mbers of all social systems engage in 
activ^t;ies that resemble Barnard's thinking. TKesc 
.functions, however, can oruy be carried out through 
Various forms of communication^ ' If the researcher 
studies the fon^s of consnunication 'in' which the 
thred" functions*»of production, maintenance, and 
innovation are inherent; it (;an then be said- 
wit hln limitations — that the social' system' has ^ ^ 
been analyzed with regard to communication. Each 
time the research^ focuses on c^e of these three 
activities, as they*arc reflected within the r^calms 
of communication, he specifies a^^artlcular com- 
munication network. If one would superimpose all^ 
^ exist ingc communication. networks within a system, 
this overall network^could be considered to re- 
fleet the c oraaunication behavior of a social system. 
* The author grcatfully acknowledges the assistance 
received by the Communication Program, Arizona 
State University, Tetape, Arizond, the Department 
of Conaiinicatlon and the Computer Institute '♦f^ 
Social Science Reaearch, both Michigan State Uni- 
versity, East Lansing, Michigan. 
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One area in pa^'ticular that p^rovides insight' 
into methods for de-icrlbing large, complex systems 
is systems theory. Bickley (1967), for example, 
considers tlie notion^, of wholes/ par ts, structure, 
interdependence, etcXof priniafy importance. 
Similar emphasis can be found with' von Bertalanffy 
(.I9ji0) , J^apaport (l9'Vk), and* others. The^prol^^em 
ib*,* hov^vcr> that a saecif ic&tion of how to find 
p^rts or '''units of formative process* has n^t been 
adequately established .dnd-constitutes today one 

' of the major issues in systems theory (Krip^en-" 
dorff, 197iy. ^Network analysis attempts precisely 
to overcome some of these inadequacies and takep 
into account some of the notions that are central 
^to systems theory. ». ' i 

The paper focuses on the techniq ues and meth- 
ods underlying the generation and analysis of com- . 
munication networks iji large, complex social sys-- . 
terns, jpqmmunication ^elworks consist of the de- 
tected patterns of communication ^oo^^cts atzK)ng 

' individuals within a social system., ^These contacts 
can b^ 'tarrcated* f^pr analysis* purpos'es by asses- 
sing the attributes of faog^to-face communication, 
communicati^ by memoranda, by telephone, by 
iettersj, etcl Pool ,(1973) has described networks^ 
as the /thread that hol^s social^systems together/ 

^The analysis \p£ networks, can thus provide descrip- 
tions ind characterizatio'hs of the system's struc- 
ture, fit should be noted that the ^applications of 
the ndtworjc analysis technique arc appropriate to 
many r&tma of social systems such as organizations^ 



villageSf class rooms, entire •industries, inter* 
or9€mi2a^onal analysis, and others. 

Relationjil Analysis * 

« 

The basic unit of analysis in network einal- 
ysis i£ a relationship between two system elements - 
within the #cis^ systeo. .The tens relationship ^ 
deserves some specific attentiqn before present- 
ing further concepts. Generally, in network anal* 
ysis, one is interested in dynzunic, functional 
relationships, i.e., active interaction between 
the related elements. This kind of relationship, 
obviously, is of prime importance if one is to 
construct a network composed of relationships^ 
^ Concoptually, ^e existance of a relationship 

between two elements is constituted by the recogni- 
tion of some constraint whicfi restricts the*^ be- 
havior at least minimally 6f one dr both of the 
elements. Such a constraint suggests one other 
characteristic of a relationship, namely that ot 
interdependence between the elements. 

Social scientists frequently have urged the 
need for relational analysis by emphasizing the, 
importance to turn* away from monadic and aggregate 

*data (Cf., e.g., Coleman, 1972r Rosenberg, 1972). , 
The proponents of this ^pproach to view 'reality* 
argue that t^e researcher not only manages to* 
arrest da^a of two elements, A and B, as in the 
monadic analysis, but that additional information 
IS added to the recognition of constriants or,^ 
generally, a relationship .between A cmd B. 

Four major^properties of relational constraints 
can be identified: symmetricality, strength, spec- 
ificity and transitivity. A relationship £ is 
said to be symmetrical if ArB (**A is related to B*') 
implies BrA. This relationship is asymmetrical i£ 
ArB does not imply BrA. Sinqe it i^ usually as- 
O su]?ked that communication is a two-way process, ^ 
communication would be a symmetrical relatipnship 
between two people\ by definition. An ^symrtietrical * 
relationship would merely indicate a ohe-way flow 
of influence or information. 

Strength , as a ^^cond property ^of a relation- 
ship; IS understood as the extent to which B' is ^ 
influenced by A Kor A is inf lupnced^by B) in the 
relationsniD r zn ArB. Other conceptualizations 
for strength can be operational ized as importance, 
intensity, influence, etc. 

The specificity of relationship expresses 
the entent to which the relationship is not able 
to be replaced by ^another relationship that v^piild ^ 
alXow for the occur'ronce of the same behavipr Qf 
t^e relational systeJn as before. In relational* % 
expressions, if the r in ArB ftannot be replaced 
by some other, r, e.g.", AtC., the. original £ is de- 
fined as *bein(^ specific to A and B. In terms of ^ • 
orgcxnizationaX settings, it is easy to conceive 

- ot situations m which there is only one person^ 
that has specific information and where this person 

' could not be replaced by another person in order 
to acljieve the same, initially intended goal^ 

* Transitivity, , the last property to be pre- 

sented for thd purposes of this paper, of a 
relationship £ is then existent when ArB and BrC 
• together; imply Ar<5. Consequently, £ is §aid to 
be intransitive' if the first tVo Alationshigs do 
not imply the third relationship. In iferms of a 
cccnmunication Situation'* a transitive communication 

\ relatipnship suggests that A influences B and H 

\ influence^\|:, and that at least in part the be-\ ' 
* havlor of C ds ii\fluenced by A via B. Transiitivity ' 
\ ' 5^8 



is one of the key features of most lialance-theorotic 
conceptualizations of social relationships (Cf., 
Harao^, Norman & Cartwright, 1965; HeicJer, 1958; 
Newcomb, 1953; Bales, 1950). 

* With regard Jto network analytic purposes!, a 
system^ is viewe^d as a set of elements^ imbedded in 
a^network of relationships. So far, the units of 
aruiiysis^ i.e« relationships^ have been described 
ahd specified. Next, a collection of relationships 

-constituting a network as well as the manner in 
which th§se relationships can be analyzed and de- 
scribed wiif be viewed. 

Measurement and Data Representation , ^ 

Network emal^sis allows the researcher to 
identify the concminication structure of a social 
system (e.g., company,. school, class rbom, .village, 
•invisible colleges* >. The analysis is started by 
building the existing structure with the smallest 
units of analysis that constitute the input data. 
The smallest units of analysis are relationships or 
interactions or links. It is essential that these 
relationships within a social system are* /ound 'and 
recorded. These relationsl^ips can take' on various 
forms of inferaction ^ch as in f^ice-to-fa^e com- 
munication, telephone calls, communication via 
memoranda, letters > etc. The more infraction 
exi^ ^ be t ween two members of a social system, the 

• stronger is their communication link. The overall , 
,coramunication structure of the system is determined 
by the recognized patterns of, these communication 
links and their relative strengths. 

The detected properties of each netvor'k- give 
certain insight into th^ way in which communication 
flows within a social 'system. Jn ^fder to find the 
communication links from. these properties, a net- 
work analysis data gS^therihg itj^trum^nt is ad^nii^- 
istered to' all or a tepresentative «Jf., Coleman, 
^1972) se^ of members of the s<^>kl System to be ^ 
analyzed. , This ii^strument^s used to determine, » 
among other areas ^of Interest to the researcher, 
the existence and strength of linHs (and^'con- \ 
sequently, the lack thereof) between members of a 
social system. Each instrument an^ticipates min- 
imally five basic requirements" 



(1) 
(2) 



a definition of the sociil system, 
a definition .of -t he netw ork type to * 
be investigated, ^ v i ^ . ' 

the identification of the re'spondenfc, 
the identification of the' r;e^pondent*s . » 
cpntact(s) or contactee(i) , , , 

determining the strength of^ the link • 
between 'the respondent ancT^is or \\et * 
contact (s ) ^ 

A sample da^ gathering instrument is attach^ 
in the appendix from* which all informa^tion ca'^ be 
^transferr^e<f onto compter cards. Generally, *the 
^3ata are sequenced^t^ follows: respondent ident-^ 
ification (ID^ rtiimber, the ID nUmber of the re- 
spondent's first' contact, the value for the freqven- 
cy that coninunication link, tjie v^ue for thfe 
communication strength of that link, the ID number 
of the respondent's second contact, etc. continuing > 
Until all of the respondent's contacts have been' 
, recorded. Typically,, the following format is used: 



(3) 
(4) 

(5) 



Columns: 



1-2** 



Project Identificatioh code 
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3-5 
6-8 
9 

10 ' 
11^ 
12 



^ 



Respondent's 10 number 
•Fir«t contact ID number 
Link v^lue (frequency) for first 
network ' 

Link value (lmportance> for first 
'network 

Link value (frequency) for se^nd 
network (if needbd) 
Link value (itnportance) for^econd 
network (if needed) 



Second contact ID number 

Link value (frequency) for first 



(3) 



etc. 



network 
Link value 
•network 



^ etc. 



(importance) for first 



etc. 



(A) 



There are a few considerations th'ait need to 
be kept in mind when considering data that become 
input, for network analysis. ^First, it should be* 
noted that a link is not necessarily to be under- 
stood like a relationship with all its character- 
istics. A link is merely an indicator^ of the 
existence .of a relationship, obtained through the 
process of measutement. v 
^ Secondly, the properties of the type of rela- 
tionship under -consideration should be mirrored 
in the data; the data themsftXv.es do not constitute 
the properties or relationships. 

Thirdly, the data can only be isomorphic to 
the real world to the extent to which the measura- , 
ment ^process is precise, accurate and represent- 
ative. ' . • 

• ^ \ 

From Relationships to »Networks , \ 

-> Although a general description of relation- 
ships has been .presented, it is useful to in |^ 
some detail the historical development of Relation- 
ships to netyprkso before considering 'the Anfigura- 
tion of a multitude of relationships as networks. 
Most concepts and methods related to comnmnication 
'networks have been developed by sociomctriciajjjs as 
welT'-as social psychologists. The literature , 
<iealing with socfomeCry is tather extensive and 
becomes quickly evident when 'familiarizing ones^f 
vfth the review presented by Lindzey and Berne 
(1969). Not too many of these studies deal specif-, 
ically with* comtminication relationships and com- 
munication networks £er se. 

One way of representing a communication net- 
work is througK ihe use of a sqciogram (Moreno* 
193A), ^n some way a form of gifaph theory (Konig, 
1^36; Harary, Nonaan & Cartwright;^ 1965). Moreno 
u6es points or nodes that represent members iij the 
, network and connecting lines between these pofhts 
express certain relationships.! All ntjdes and all 
lints within a so.ciogr&m represent the structure 
of ^ system in terms o^ tho. reqpgnizcd relation- 
ships. Tbere are. a number of rktheV aeveare . 
limitations to the usB of socio^rams for a tigorOus \ 
social scientist J(Wigand, 197AM:' 

(1) Thtf data input for soclfograms docs not 
allow for a multidimen$ional represent- 
ation of the relationships among system . 
raembersj. ^ \ 53^^ 

; . ■ \ ^ ■ 



^ The strength of a *reiationsMp is ^ 
difficult to express anM as*'N becomes 
larger, i^early impossible. ; ^ 

Sociograms may be of some us^e for the 
representation of the System\ that is 
relatively small. As N becomes 50 or 
larger, .there are severe s^^atual limita- 
tions to represent the system! two- 
dimensional ly. Consequently, *it becomes 
increasingly difficult to produce and 
Interpret a. large sociogram. 

\ 

Few criteria, if any, fexist that specify 
the length of a link or relationship, 
i.e. it is to be decided by the research- 
. er whelther *the length of a link is to 
express the amount, frequenc)^, duration 
or communication or a combination thereof, 



(5) It is ui>cleai^ how the analyst can specify 
the angles constituted by the incoming 
and outgoing links at a given focal* node. 

(6) With the availability of computers, the 
sociometric representation compares to 

' being tidious, cumbersome and inefficient 

Conjointly y^ith the development of sociometric 
and graph-theoretic representation^ of ^networks, 
one approach that overcomes" in part some of the 
above mentioned limitations of sociograms is the 
use of matrix methods. Katz (19*47)4 Festinger 
(19A9), Chabot (1950), Luce '(1950), Wobson and * 
Seas"hore (l9Sl), Weiss.apd Jacobson Vl955) , and 
We^ss (1956) have utilized matrices to represent 
relationships in networks in which vdrious tech- 
niques allow for the detection of groups or cliques 
as well as certain characteristics thareof . The 
analysis .of networks through matrix mdthods are of 
utyity as lon^ ^s N remains small.' .Even the use 
of computerized techniques becomes prohibitively 
expensive when= N b&comes larger, if not impossible, 
when N Equals, e.g., 100. With a V of 100, each 
. of the 100 could comohinicate with 99 others. 
^Consequently, 9»90O podslbT.e connections Vduld 
exist. If N woiild be 5,000, nearly 25,Q00,lp00 
pos^sibla«^links exist. , 

Another area tKat has contributed to the 
development of network analysis 1^ that of bmall 
group research tjspicaily conducte2l in laboratory 
settings^ This r^s*earch is said to have s,tArted 
with Bavelas In 19A8 and has led to numeroufl 
studies. Review of these studies and some crit- 
icism are prese^fted by Glanzef and Glaser (17^9, 
1961), Shaw (1971)% and Collins and Raven . (1*9).. ^ 
Some of the key concepts /hat emerge from small 
group research deal with task complexity, iteniral- 
ization and decentralization W networks, lis wll 
as various comounicatioh net^>rk configuration 
(^.g., wheel, circle, al!^ channel, etc.). ^me 
of the m^in criticism of ^all\ group reseatch 
that*t6e research is at'tif ically conducted \fn 
laboifatory and that the analysis may allow for 
geiteralisations within a specific group, but not 
for generalizaxibns for, the higher-level behavipr 
of several -groups or an entire social 8>»atem or 
organization. ' / ' 

Social networks have been investigated with 
regard to rumor diffusion, diffusion of innova- 
tions, information flow and othct cotamunication 
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aspects (Cf., c,g, , Barnes, 1954, 1969a, 1969b; 

Bott, 1957; Coleman, Katz & Menzel, 1957; Mitchell^^ 
« 1969; Rogers, 1^73). Most of these studies vJiere 

conducted in urban or national settings as op{iosed 

to strictly organizational settings. j \' 

An analysi^ technique of social systems that 

largely overcomes the above mentioned shortcomings 
^ is network analysis. It is ditectly complementary 
J . ' to,the^key notions of systems theory. NetWork 
^ analysis pro slides a specific method of handling 

the relationships in Idrce, complex systems. The 

technique is** described Un\ the following section. 

Network Analysis; The Technique 

The uniqu<y' characteristic of network analysis 
. is the method^by which communication groups are 
formed. The method considers f4.rst the-entii;e' 

. ^ pattern of relationships among individuals before 

a decision is* made wnat constitutes a communication 
group (or clique or cluster). This implies, if, 
persons in the network leave or if studies of th^ 
same netwoirk are conducted over several points in 
time, different communication groups ^e likely to 
be detected* The network analysis technique, then, 
divides the system into parts only after descrip- 
tive data are obtained ^uch that this method of 
^an^Iysis can ibe regarded as reflecting more ade- 
quately cmdrgeAt pTroperties of a system than 
methods whichl merely impose a structure before the 
analysis begils. A priori decisions with regard 

* f to the partitioning of a system is inappropriate. 
It becomes quiVkly apparent that in the case of 
' communication, all communication rerationships in 
the system -to be analyzed must be considered be- 

* fore a division into parts can be t^kt^ intQ 

" account that, is appropriate to th^ system. *Ali 
individuals that interact in a system must be con-"^ 

* sldercd in order to describe7-and definitely not 
to prescribe — the communication structure which is 
present. ' 

The above suggested procedure has been trans- 
lated into the form of a computerised algorithm 
(Richards* \l971) using mamy concep\s drawn from 
matrix analysis (Jacabson & Seashore^ 1951; Weiss, 
1956), gra(>h theory '(Festinger,' 1949rFlament, \ 
1963; Harary, Norman & Cartwright, 1965) as well 
as set theory (Wigand* 1973). The present program 

fitled NEGOPY is capable of the efficient anal- 
s of the relationships within systems of up 
4,096 menders. • ^ 

NEGOPY has two primary goals: (1) to produce , 
typological description of the^etwork under 

* investigation (more specifically, a list of the 
groups witBin the system and a description of the 
rolcsof all the in'dividual members within the 
system), an\ (2) to calculate a number of statis- 
tics descriptive of several parts of the system 
at various levels of analysis. • 

With regard to ^ the desired structurjal as{)ccts 
to be detected from the system, the folljowlng set 
of definitions and criteria emerged: ^ 

I. Non-participant .nodes are either not 
connected to the rest of the network 
or are on^y minimally connected. They 
include: 

1. Isolates Type One are nodes that . 
'have no links and are truly isolated 
within the network. ' 

2. Isolates Type Two are nodes which 
have merely one link* 




5HQ 



3. Isolated py^ads are nodes with a single 
link between themselves. 

4. Treenodcs are nodes that have a single 
link a participant and have some 
number of other isolates attached to 
themselvesi 

II* Participants are nodes that have two or 
more links to other participant nodes. 
Usually, this type of node makes up the 
majority of network elements and thus 
allows for the development of communica- 
tion structure. They include^r 
1. (yroup members are, nodes with more than 
' sbfiie percentage of^heir linkage with 
other members of tflb^saroe group. This 
peVcentage is hereafter referred to a,s 
a-criterion. 
' ^ 2. Liaison nodes fail to meet the a-crl- 
terion with members of any group with- 
in the neycyork and th^ have^he major- 
ity 6^ iiTteractions with members of 
groups, but not with members of ^any 
single group. 
3. Type other are nodes which fail to 
meet the a-criterion as well as the 
classification of the liasion and 
group member role. 
III. For the recognition of a group the follow- 
ing five criteria must be met: 

1. There nmst be at least three members. 

2. Each must meet the a-criterion with 
the other members of- this group'.\ 

3. There must be some path lying entirely 
within the group, from each member to 
each other member (connectiveness 
criterion). * \ 

4. There may be no single node (or ar- 
bitrarily small set of Tiodes) which, 
when removed from the.'group, causes 
the rest' of the group to fail to meet 
any of the above criteria (the crit- 
ical node criterion).^ 

5. There must be no single link (or sub- 
set of links) which^ if Cut, causes 
the group to fail to meet any of the 
above criteria (the critical link 
criterion). . " 

The olassif ication of the members of the system in 
terms of these specifications is achieved through 
two major steps. Firsts an approXipate solution 
is generated through the use of a pattern-recogni- 
tion algorithm to the results of ' an iterative 
operation. This operation tro«ts each link or re- 
lationship existing between two nodes similar to* a 
vector. Vectors have two ^basTi*^7*t^ributes : - 
direction and magnitude • The direction of each -^^t,^ 
vector is understood as a nominail variable specify- 
ing to whom the link goes. The magnitude , how^ever, 
is opetatiooalizefi as the strength of the relation- 
ship, ise. the extent to which the behavior of the 
twtf nodes^is influenced due to this: relationship. 
Other measures^ of magnitude canjfee operational!^^ 
as f requency^jj importante, intensity, etfc. Under \^ 
cdhsi^ration of these additionaJl^h^^cteristics 
of a rel?ationsh»lp pr^link, a relationship IS de- 
fined asrt ' I 

The mod6 or process in which members of ^ ' ^ 
social system are connected or^associated ^ • 
intcrdependently among or betwejg^each* 
other; i*e. a partial unif icatioJrof members 
when considered irrespective of such a 
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relation, woMld be incapable of being con- 
ceived together (Wigand, 1974b). 
The tentative solution that is generated through 
the above describei:) algorithm is only an approxi- 
mate description 6t the system's structure. 

An exact solution is generated after'^the 
abave specified criteria are applied to the approx- 
imate solution^. Similar to the process described 
in the first stage, several heuristic devices are • 
applied such that, the efficiency of the algorithm 
can be maximized. 

Once communication networks have been analyzed 
according to the above described criteria (see 
fig^ 1), it is then possible to represent this net- 
work with a focal emphasis oa groups (see fig. 2), 
on liaisons (see fig. 3), and other^ network roles. 
In addition, these detected network roles can be * 
utilized in the form of an overlay onto the formally 
design^, hierarchical structure of a system, e.g*, 
a company (Cf., fig. I with fig. 4).^ This comoar- 
Ison between the actual communication structure and 
the designed hierarchical structure may then be 
.utilized as a rather powerftil and heuristic method 
in redesigning a social system, in this case, a 
company (Cf., Monge & Lindzey, 1974; also Wigand, 
.1974a; Farace & Wigand, 1975; WigSnd, 1976). This 
method^ generally, relies on more precise data than 
mt^t other known techniques in the many and highly 
popular, but frequently dubious forms of organiza- 
tional (levelopment. Many of these popular tech- ^ 
niqucs have not been tested for their effectiveness, 
thtfc^ is a lack of longitudinal studies, and some 
'of them take not into account the rfulitdim6nsiohal- 
ity of social behavior. 

Group A>L13X 

i * 
UoUted l^9Ld 

us) ' —(^ 



Liaison 



Group D 




/ 



IsoUts 



Fig. Coiimmnlc«ti<oiV network aoortg the ne»h|crt 
of System X - ' . * 




Eig. 2t Communication links between the four cotinun- 
Ication groups in the network of System X 




Fig. 3: Liaison linkages between the four communica- 
tion groups in the network f6r Syste^n X 




DepartmsnC C 



■ Group D* 
• Liaison 
- Isolats 



Fig* 4: The four cooMunication giioups of the nettrork 
of SystsM X vlthin Itk ^organlxational hisrar^hy^ 
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* \ In addition Co Che classificaCion of communica- 
tion patterns into various network roles, network 
analysis provides a number of scatiscics or me^t-clcs 

^that provide addj.tional informaCion .abouC the nec- 
work which is described next. 

Statistical Analysis of Che NeCwork ScrucCure 

Various aspe'cCs of che deCected communicaClon 
structure and its breakdown inCo neCworJc roles'can 
be analyzed, i.e. quantified a^ raCios, indices, 
and percentages chat allow for fuTCher inSl&hC in Co * 
the network. FurChermore, chis quanCif icaCion of 
netwurk character isCics allows f-or greaCer precision 
when describing neCwork ^roles ^nd allows the re- 
searcher Co sCudy communicaCion neCworks in re- 
laCion Co numerous other sysCert dimensions (e.g., 
satisfacCion, control,- climaCe). Tiiete are Cwo 
types of sCaCisCics or mftCrics. ChaC describe ch^ 
neCwork strucCure ac» two system levels: chere are 
meCrlcs chaC describe charac'cerisCics of groups 
and chete are Chose ChaC describe Che characCer- 
isCics of individuals. . Below^ ,a few of chese are 
prcsenCed: • . 

• Group connectedness . .A measure thaj: Indicated 
the number of connections oV denffiCy among the 
members of a group is labeled coitnec'Cedness . If a 
group has 4 large number of within-group l^nks, ic 
is said Co be highly connecCed; if ic has only a 
few wiChin-'group links, ic is said Co be loosely 
cQnnecCed. If every node within a group would be 
connecCed with each oCher, Chen the group connecC- 
edness would be 100 percenC. Obviotisly, chis mea- 
sure Is dependenC* on che group size^ since members 
of large groups have Co communicaCe ^n unusually 
high amounC in order Co communicate with everyone 
else. One must, therefore, use this measure wich 
care such ChaC Ic does noB^oose ^ts meaningfullness. 
As already suggested, Chis measure, can be Expressed 
as a percenCage; iC is al^o possible^ Co derive a 
raCio measure Chrough the 'use of graph- Cheo re Cix: 
applications: •''v'tv* - - ' 
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^3 (Nd - J^j^ , ^ . , ' ' 

^ where sCands for connectedness oj^ 
• ^ \ group i,- . , . 

^ ' i L .sCands for the nuntber q£ acCual 
^ " , wichin-group' links, ^ 

Nd sCands for che bufnhet. of nodes 
.* * f exisceiic In Che neCVfork. 

The inagnit)id<»of C. may range from olo tto 1.0. 

' Ipdividnal Integra Civeness . This- measure ^ 
concepcjj^li^ed as Che exCenc Co wh^ch a foca^ .node ^ 
-i» iii)}<;.ed to other^; in add i Clop, one musC consider 
Che degree to which Chese other nodes are^cpnnecCfe'd , 
ami>ng each oCher. '^A parcicular node'^ inCfegraCive-' 
ness is Chus deCermincd by cxnmlning the links^that 
connect Cnis node to oCher noUes. Next, one'specT * 
ifies che links^that exisC antong chese oCher nodes, t 
Xf Chey are all linked to each oCher,^ one oaj^ scace 
ChaC che inCegraCIlreOess of the, focal node "is maxi- 
mally high. If Chey h^pen to be isolated from 
each other and Cjicir dply connection is Chrough ^ 
.Chis foca4 nod^t then, it may be stated that this 

focal node has a low inCegraCivchedS.- Dc;:lved 
.from graph- theoretic measures*, individual InCe- < 
grativencss eJf{>ressed in che foXIowing formula: 



' 2 (LP) 
1. (1. - 1) 



f. 



where, I .stands for t;he inCegraCiveness 
• I ot individual i, , ^ 
L SCands for Che nujjber of acCuol^ 
w2thin-^roup links among chose 
other individuals wiCh which i is 
connected (exclu^injg. i*s linkages^ 
directly Connecting with Chose 
other individuals), 
1. stands for the number of actual 
linkages* to and from Individual i. 
CommunicaCiph flexib^iicy index . In cerme of 
flexibility, one easily wiul conceive thaC Che mosC 
rescpictive heCvork sCrucCtre is che cyclic neCwork. 
ConsequenCly, ic follows ClUc Che Jilghly decentral- 
ized neCwork is che lease resCricCive sCrucCure 
with respeoc co flexibiliCy. ' These two exCremes 
c^n Chen be designaCed^as being eicT^er li-flexible 
for che decentralizc;d neCwork or 0-flexible for 
Che 'cyclical networjj'. • 4 4 

^ A communicaCion network (N) wiCh n nodes (nd )^ 

is defined as having a minimum of links (L , ) wlien 
• ' min 



min 



nd,' wher^ fid>l. 



and a maximum of links (L ) when . 

max ^ . * . 

^ - E M (Z nd - l)/2, n^ere nd>l. ' ' • 

max* 

Obviously ,^by definicion access musC be ^ro- > 

vided to each node and •each node mi^t be ac<;^ssabl^ 

Co any ^chej node vichin che -neCwork. THe folJ.ow- 

ing indeXr^as been develbped to show che degree of 

flexibiliCy (f) o^ communicaCion neCworks wiCh 

links (L ) and n node's (nd }t 

'• n . V . 



^-flexibility 



IL - S nd 



nd^ a ^ 



2) 



^3here, IL represents th^ sum of all 
. J ^ link&*) (Bi-ditecclonality 
* * - / * counts 'as Cvo links) , and 

• ' where.. * ' 

nd represenCs the sum o^ all 
^ ' - ' \ nodes' within the netwdVk-^* 

The above formula for flexibiliCy, shouldv^neet the , 
-iniCiji^J'^onsiderations of ^eterminin^aK5?^yclic 
neC^ork as 0- flexible, and ^etermlhii)g Jt?»e deceny 
*H;ralized^eCw0i:k 'a9 1-f lexil^ipe. *The example pre- 
» senCed in Fig. 5 shal^^explic^Ce che above formula 
for the nfetwork sCrucCu;re A. ^ * * 

' ' ' ' ' ■ nd: 
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.33-aexiblc with 
five tiddei 



Fig. 5i Ah Applitjtion of the flnibillty ind«x 



^ Xhe term link (L)^ Ls defined here as being merely* 
un-lditection^l^ thus only existing In the dirccCion 
of nd^to hd^ or nd^ to'ndj^^^buC not both or con-^ : 
sc|cucing a -ceclprornl relationship,. If a nacip-'.^ 
rocdl >relacionshlp exidts between two nodes, the ' 
value f^f 'L ia 2* 



. ^ Jc !&- 'obvious chat when: calculating the 
flexfblllty-lndex, the difficulty of computing 
the valOe for L by merely examining the network 
in graph format increases as Z nd becomes large. \ 
The value for 1, however, can easily be spepifie^ 

^by developing the corrcsporidii^ p x n adjacency 
matrix, Mjj, for. the netwoz:kl (see fig.^ 6)* • . 




11 0 0 0 , 
6:' A network and Its adjacency 



It shouJ^ be noted that the adjacency matxix can 
only the^ be developed as long as Znd is reason* - 
ably small/ If Snd is not* too large, subsets^ 
(grojips, etc.) of the network can be analyzed for 
.their ilexlbility.- Each entry 6r value, iDj^.., in 
^matrix Mjj of fig. 6 is defined as 1 if a uniairec- 
ti^onal link is present from <nd^ to*nd«, whereas 
ndi hnd ndj t Particularly' w^th regard to the 
flexibility inde^. It should be pointed ouj^ that 
no node is represented in the adjacency matrix 
that '6offiainica*tc8 with itself. Therefore, the^ 
matrix oiagonal consists of zeto (O) entries only. 

Communication accessibility index ^, A comnun-* 
ication network is defined as being a-accessible • 
where *a indicates t\ie minimum number of referrals 
necessary to enable complete acoessli>ility, 
every node has access to 'every other node. The ^ 
index, for accessiblliTy is developed from the ^raph 
t\ iind the -tidjacency matrix in figure 7. ^ " 




LMa- 



0 10 
0 0 0 
10 1 

0-1 0 



Matrix \ can then be squared (M^^) and 'cubed ^M^^): 



0 10 1 
0 0 10 
2 0 10 
[0114 

With r^ard to acces8tb;L]ity*, the value (0^31) " 2 
indicates that there are '2 sequences of length 2 In 
graph A from nd3 to ndj, 'namely, ^d3; nd2» ndj^, and 
nd3, nd/., ndfi . ' ' * 



life. 



It tha adj^cancy matrix 
S^'Aph A 



Graph A " - , \ • 
7: Graph ""a with Itt adjaetney natrlx Ma • 
tro« whliph tht noti<)4 of acctttlblll^y 
" 1« dtvaloptd ^ ^ * 



i.e. Ma 



•the 



In the case of the cubed matrix M*, 
entry ^niAj^j)^ «= 1 suggests that there is l"sequence 
of length 3 in graph A from ndj^ to nd3, namely nd^^, 
nd3, nd^, nd^. ' * , 

Generally, accessibility is, therefore, deter- 
mined by the enrtry^ (m^j)" which gives tlie number ^of 
mutual choices for access involving person nd^^: 
' n " 



Z M 
j-1 



a-acce^^sible^^j^ 

** ' n " 

•where, Mj^has elements (n»ij) from tl 

adjacency matrix M an^ ("11 )^ 



specifies theinumbex; of cycles 
pr^ifef errals in M from nd^ to 



nd 



J- 



Other measures' ! ' Vari^ous other 'measures with * 
regard to distance, dojjdnance, centrality, etc. are, 
available, *but , are not pV^'ented hete'^due to space 
^ limitations* . ' t , 

A^et of dispersion metrics has be^n developed . 
that Semonstrates "^Ine extent to which units vary in 
the decree to which they show some property: the 
•variance in j:he relative frequencies, or strength of 
the links to a given node, the variance in rows and 
colufims means for a distance matrix, the variance 
• in tha^ number links each node has, the Variance 
In thV enttlea o£»a given row or column, of a dis- 
tance matrix for a sublet of t,he network, ^tc. 
Among .the dispersion metrics also included are 
lnfx)nnatJpn-theoreLtc measures since they refer to 
the extent to which relative frequencies of occur- 
rence vary from event to event vithin t{\e*set of 
all possible events (e.g. , uncertainty measures, ; 
etc.) . 

Much of the above^ discussed measures can be 
readily represented \/y the analyst it\* *comipunica-^ , 
tor's profiles' for each individual' network' momber. 
Typically, such a 'communicator''s profile' gives 
information about the individual's network type, . 
his ne'trwork role» membership* in a specific group, 
information about his links- (e'Tg*, total number » * 
Vithiu-^rdup,' to or from.^ group .bridges and liaisons » 
reciprocated and unreciprocated), .tjre percentage ot* 
jtndlvidual connectedness, his percentage con^ribu- 
. tlon to group li^Json linkage, as well as his per- 
centajge contribution to ^etween-group linkage ^ and 
others.^ ^ v * *. 

Conclusion * I ; 

This paper has described a way in v^hicir^the 
communj^cation beliavior i>f social systems can# be " , 
represented through the use^t)f the network analysis 



technique* Communication netvotks are generated by 
the 'analysis and subsequent representation ot 
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detected patterns of communication contacts aiaong 
individuals within a social aystem? Several net- 
work r^oles (group member, liaison, isolate, and 
others) have been identified which can be further 
described through various statistical measures. 
It was pointed out that systfems analysts typical- 
ly encounter diff icalfies in assessing system 
parts suc^ that tl^ls assessment is relevant to 
the overall, it^tegrated sy^tesi. Network analysis 
was designed £o, overcome in part some of these 
inadequacies. \n addition, this technique 
emphasizes a systemic, specific and precise set 
of criteria that ar^ applicable to all types of 

-social systems. ♦ 

Collins and Raven (1969) point cKit that aa.*. 
unfortuttate state of affairs Is prevalent throughr 
oup ttie entire network. literature,- "It is almost 
impossible to make' a simple generalization about 
any variable 'without finding at least one* studjr 
tcJ contradict* the generalization^ (p. 147)." It 
is, the contention of this author as well as thd 
group^of individuals engaged in the development 

'of the network analysis technique tl^t the methods 
described in this paper may considerably improve 
ways for the description and analysis of as well 
as evjSiTtually Jead^ toward the explanation and * 
prediction) of the communication behavior existent 
in social systems. 
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APPENDIX * ■ 
NETWORK ANALYSIS SAMPLE DATA GATHERING INSTRUMENT 



^our ID Number 



Below are the names o^ persons^ An this organ- 
ization. First, pl^ease circle your own name a^nd . 
then record tlie nymbe^'next to your name in the 
blank, space provide for "Your JD Nujnber" at the 
top' of this page. U«ing the Communication Fre- * 
^uency Scale below, indicate how often you commun- 
icate with each person face-to-face . Then, evalu- 
ate this comniinj^cation with regard to the impcft-t- 
ancfc of that commui\ication frequency by using the 
Commuhication Importance Scale below. Lastly, re- 
5ieat t;hi8 procedure for communication by telephone , * 
Tlfen. continue with the next'person, etc. 

Communication Frequency Scale; 
•6'- Several times a day or more 

5 - Once or twice a day ^ 

4 -''Several times a'vfeek 
* ' 3 Once'^a week 

2 - Several times a*month . ' , 
.1 -r Once -a month *. • ^ 



Communlcat ion.:Impor tance^Scale : 

' 'ol 2 3 4 i 6 7 ? 9 lO''- 
y^v high 
IMPORTANCE 4 " 



How often*do you communicate with these -persons? 
How Important- do. you. Judge this communication? . 



S-fS 





ra^-to- 


Face 


fjy Phono? 




Frenucncy 


Inportancc 
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Imp. 


0^1 T>. Adams 










00^ J. niacV 










003 l^. ,Cal-dcr . 










OO/i HnvspV ' 










005 p. Ericl:«on 










00 A <>. Fulton 
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COMPUTER ANALYSIS OF SCHOOL-COMHUNITY PARTNERSHIP BUDGET QUESTIONNAIRE 

Barbara. S V Prentjce, PhD/ Wrectqr of Research and Evaluation 
Tucson Public Schools, Tucson, Arizona ^ 



ABSTRACT: Questionnaires printed iivbofh Eng^lfsh and Spanish were mailed, to almost 37,000 parents, one 
per family, prior to January 1, 1976. A total of 5,979 (16*5X) responded; W9 were answered in Spanish* 

A statistical suninary is* included as part of the paper. This large district (K-12, enrollment 
63,000) survey required cooperation ^between parents, research personnel, business manager; central staff, 
and extensive data processing support/ , * * 

\ The attached report describes parent, priorities rahked from-one to ter\ and frpm a request to data 
processing for list of ma11ing-iabel|, one per f^lyj through analysis of pciority^printouts* 

Results were tabula ted-tor each of ttie^jthree 
areas, c^ch of the three scho^rkjevels and the 
total d-istrict* A general .summary<fo11owS.: 
A, Parents* priorities if additional funds be- 
come- available.- • • t ♦ 

. ^. "More reading specialists and helping teach- . 
ers i.n baslccurriculum areas to give teaehers 
assistaoce in meeting- specific student needs" 

"Expanded vocational and career education" j 
2. Priority for all parents except in Area A 
Elementary Sohc^ols 



"Reinstatement of behind-th6-wheel driver's 
training" ^ ' 

. Priority for parents of Are^ A Elenfentary 
SchooH^nly * , • 

"incrjiied offerings \u multicultural bilin- 
gual education" (all other parents rajjked this 
a,s -priority 6 to 10) ^ 
. 4^ /"Full freshman xilrrtcul urn, 6 courses at 
stu'Sent option instead .of 5" , ^ 
B* Parents' priorities 'for reducing expendi- 
tures * ^ * ^ , ■ 
• 1. "More sharing, of personnel an*4 facilities 
with other conwunitytagencfes** -< ' *. 

2' "Reducing expenditures .for inservice 
training and^releisfed^ime foi^ staff" . 

3; closing scfiools with low enrollment" 

4^ "Cdncentratinj^vanced high- school elec- 
tiveS att dcsignatea schopls" 
C/ Parents^ opinions' of class siz^ 
' iJ% selected "remain the same;' , 
\ selected "be reduced Jby not more than 1^ 
student" • . . 

44t. selected "class size increased by not more 
than 1 student" 

3X'did not respond 
D. Parents favor and support 

34* Legislative Changes , . 

8X Budget cH^rridc 

36X Both ' , . 

m Neither 
•4/C No Response 

Parent Results From Question E (required an open- 
ended response) • • * 



If yoi^ v^re a member of the\School Board and had 
thd opportunity to decide what the DistHot 
Budget Priorities^ would he, what action would you 
take? 

* ' The 3,339 questionnaires*jtfith comments con- 
tained many divergent suggestions and vi^s. The 
following direct quotes present a few of the 
varied responses » 

"Save byconsolidation, I would be Interested 
in an economic analysis of the cost of providing 
small participation, high cost activities^, 
(drama, photography and many others) per pupil 
I would be in favor of bussing students to one 
facility forrsome of these." 

"It would be well if education became one of 
the priorities. Discipline for teachers who take 
dayf off for business other than school business. 
Classes sfiould prepare students for their future." 
, Eliminate waste — utilize teacher's, time. Give 
' the students our monies worth. Less expensive, 
functional school buildings. Monitor teachers 
and classrooms." 

"Get rid of tenure for teachers as there are 
far too many that ^re teaching that lack inter- 
est in both children and teachihg.' Poor teach- 
Jsrs should not be allowed to remain. More * 
efficiency at the Administrative level* (District 
One personnel could use- a good ' housed eaning ' )." 

"Get education back to the basics and get rid 
of a Tot of midcile-level desk men, i.e., admin- 
istrators, ^assistants, deans, coordinators, etc." 

* "More reading- specialists. More offerings in 
multlcultQral/bilinguaV education.'^ 

"Doing away with or reducing thS number of 
assistant principals, secretarial and other 
office duties 61^cepf the absolute necessities. 
Restoring behihd-therwheel Driver's Ed. which isj 
most important. Keeping.all J.V. and Varsity 
, spfrts. ' Expanding vocational and career guid- 
ance and education for tlwse not contemplating * 
college. "\ " . \ . ^ 

"Have parents tlj^at can help give $1.00 or 
$2.00 more through their child' to help with /5Xtra 
supplies in classroom. I don't want my taxes to 



go up but would not mind sending more money for 
supplies, books, etc." ' . 
"1. Resolve the buying issue.. 

2. Emphasise the 4 basics and eliminate nice- 
to-have courses and electives which drain tlve 
budget. 

3. Fpllow up all student progress beyond high 
school and determine who in the^schools is 
successful and why. 

4. Develop some positive coordination between 
.elementary, junior high, and high-school curric- 
ula "^this is not .adequate at presfentr" 

**Stupid questTonil How does someone who is 
not a member of the -School teard know what 
alternatives the Board-Jias from which to<^ide 
or choose priorities???" " • 

"Este cuestionario esta.escrito con palabras 
que son muy difici^es para comprender." 

"j^Use, buildings 12 montjis of the year, 7 days 
a weSk, 16 hours a day. 

Reduce amount of grounds maintenance. 
Switclir^o native plants — do away with grass — 
use sanas^ gravel, cactus. 

Involve children in maintenance tasks, " . 
witTTsupervision. *. - 

Involve parents in teacher assistance in' 
theTlasBroom. Create an attractive brochure ex- 
plaining how parents can help. , 

_Wher'e additional funds are ifeeded for a 
specific program — request donations frorif 
parents to prepay program not funded." 
N "Driver" education should.be fully restored 
with enough support and facilitiesAeqyIpment so 
that each eligible student can leafn to drive. 
. . .A working system in North Carolina taxes' 
each auto/vehicle license purchase* pf over $5.00 
by $1.00 for use of the driver education prograjn. 
The one dollar per licence sale suppojcts^ the * 
eQtire program and* gives^^acK student the 
■ opportunity to^earh tb* drive SAFELY! " 

"I. The questionnaire wos designed- witMnput 
• from schobVcouncfl^ by the gutJflet'Subcbmmit- 
tee of our District School -tomrtiuplty Partner- ■ 
ship Council. This process occurred over^ a . 
.two month time period.'* A final draft of >;the 
'instrument was approved by the T)istrt9t One^ 
School B^prd'and the District Council. 

2. Mailing labels were requested from data 
^ processing. X^:ip code71ast name/address),, one 

per family, ^ ' ' • 

. • "f / ^ ' 'f , 

3. Keypunch format v<jas added to question- 
naire. ^ . ' , s. 

4'. Questionnaire printed in two languages 

was bulk mailed byiOanuary 1,^76.' . . 

5. Questionnaires were retu^ried to local / , 
schools- ormiiled to our .district office. ^ * 

6. Staff of Research cleaned q'Uestionna'ires ' 
prior to keypunching, eliminated bad cases 

and coded open-epded responses (would not do 
this last operation again)*. We sorted into 
schools prior to submission to data process- • 
ing. 

7. Data processing keypunched and cafds 
wei:/5 run oft TPS '03 Research ' Department 



Fortran Program which creates frequency and per- 
cent tallies. 

8. Research staff weighted the responses and ; 
determined priorities for questions A and B. 

9. -Research Staff prepared final charted data 
reports and selected cownents to reflect views 
and suggestions of respoliding parents. 

10. Budget Committee looked at the results and *^ 
Chairman Enqel prepared the cov.er letter (see 
recommendatfons). 



• 11. Final report was shared with the School Board 
just prior to being released to the media. 

Our District One Board voiced appreciation to 
the pJirent group for' their efforts and^plan to 
use the accumulated data to aid them in future 
district budget .decision making. 
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COMPUTERS*, SOCIETY,. AN6 SCHOOLS 



Walter M. Mathews and .Shirley A/Hallblade 
School of Education ^ 
University of Mississippi 
University, MS '38677 



ABSTRACT: "Providing backgroiyid for the confererice session, this paper describes some ©f 
th^ impacts ^nd issues of thJ "computer revolution" as i,t affects the individual ancl 
society. Dur,ing the sesSipn, the authors will highlight some of the points of the paper 
- through visuals and present ways in which the schools might be involved in the effort to 
pre*pare future ge-neratiOns for the "Man-Computer Age". 



\ 



/ The beginninf, df the ^end of the ii^idus- 
trlal revolution occurred in the middle 
of thp 1950s when two eyents happened: 
, '."tlxe. majority of the Aiperican work force 

shifted from ni,anuf acturing goods to 
* .^delivering services, and the first com- . 

*m^rcial computer became ^available . The 
. first event made this. country the fir^t' 

^"Rost-4.ndustrial" nation; th^ second 
* .ap:(ioWe'd the 20th century "steam engine" \ 
t^become moTe than Just an instrument of 
- ^ science, but a tool of the boomin&^ser- 
vice industry.. ' 

\.^The i.ndustrlal revolution freed 'the 
, human race Trom the land, creatflng in 
two centuries a largely artificial envi- 
ronment. The c;2rtnputer revolution p^ro- 
^mi^es to"^free/Dhe human mind; where that, 
-could lead in two centuries s^^ggers the 
imagination. But there is no turning 
back. 

The availability and efficient capa- 
bilities, of the computer have made it a 
highly attractiv^e tool in coping with 
' fthe "information "explosion". Amitai 

. Etzioni tells' us that the Organization * 
for Economic Cooperation and Develop- * 
ment forecast that "in 1985-87, 6 or 7 
times the Resent volume of new informa- 
tion will be produced." But by 1987 
"the. degree of* automation of information 
will approach ^ hundred times that of 

^ ^ today •" IThus machines will do even more 
of the work of coping with the ^avalanche 
of information. 2 * ^ 

. #V 

The computer is also on its way toward 
'becoming a household abpli^nce — an attend- 
ant infinitely adjustable to our needs, 
but one to which we will also have to 
adapt. 3 When we pass trie threshold to 
M/here computers are a direct tool .of a 
major segment of citizens in their daily 
lives we will be In a new era in the 



annals of humankind:' the Man-Compute:^ 
Age. And there is ho turning back. 



5H8 



A look at the present 
puter-world" Computers 
novelty or a tool restric 
few highly tralhed Rrofes 
influence of computer te 
dencfed in many dimensions 
the spectacular feats of 
space exploration to the 
cal tasks of processing c 
ing mailing labels. 



p'o'^ends a "com- 
are Tio longer a 
ted to use ♦by a 
sionals. The 
chnolqgy Is evi- 
of society from 
facilitating 
mundane, -practi- . 
hecks and produc- 



* Applications of computers^in society 
exhibit' varying roles in terms of how they 
'iiftpact upon the typical citizen. Some 
recognition of the role of computers 
remits from the manner in which computers 
directly touch the daily lives of the indi- 
vidual or family. qOfchercmore direct, app-j 
lications <^ computer technology £orm the 
underlying structure for many *sy stems and ] 
functions having wide-reaching, global"^ 
effects. Not unaffected by the continuing' 
cbmputicr revolution, the average^ person 
forms some impressions of the nature of^ « 
comVute-rs and their pervasiveness o« soci- 
ety while the larger, philosophical issues' 
raised by the computer revolution may 
never reacji his conscious level of av;are- ' 
ness. ' ' " ^ ; 

Probably the most obvious and ubiquit- ^, 
ous evidence of the application^ of compu- 
ters is in automation of the "paper shuff- 
ling." and related tasks associated with ^ 
daily transactions between individuals and 
organizations or services. 
* t t 

An individQal*s paycheck 'is now typi- 
cally 'prepared by comp,uter. It is gener- 
ated by a computer recordkeeping and 
acfcounting system which handles multiple 
facets of the firm's Interna^ administra- 
tpfe needs as well as external^^ requirements 
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for recrords and reports Computer pro- 
cessing of ^n i^ndlvidual's income tax .ra-. 
turrjs i^it^rfaces with .another prodvdcjb of 
the computerized system, the W-2 forjn^.. 

As money (or its ^repres©r\tatlons ) flow' 
through the ^economic system, further appli- 
cations of , Computers are encountered* ^ ' 
B^nktrlg has comp'uterized fno^t aspects of 
the= processing of ehecks and maintenance ^ 
o^f accounts, fa'cilitatin^ recent 'moves, 
tnto s\xch are^s as automatic bi.ll payment 
And installation of electronic tellers. 
The individual also finds a Computerized 
basi.s* fp^ cre*dit card, t.ransa^ions and 
'account billings, magazfne sub.scriptions , - 
and accoiints with book ciubs. 

The'trayeler may 'make inquiries and' 
reserva.tions through a computerized system 
.v;hich links many airline 'J?e9^vat ion desks 
together, Similar transactions can.be 
made vi<i^computer ^pr, ipdging accommoda- 
tions 'o\* ^for rentaL*cars* \ . ** 

Transactions for the ioc^l 'commuter may 
also te^omputerized. . The' Bay Area Rapid .1 
Traniit^yste'n 'in San Francisco- i&- essen- 
tially coMputer cont^i*olied.' , Fares »are 
6ased on the exact numt>er of miles -each^^ 
passen^r travels and a>e computed ^with' 
the use of a magnetically. code^ card as . 
the^pas-senger gets on and off the system. b 
• . * - 

A more recent application has moved the 
computer .into the supermarket ^here consu- 
mer purchases may be checked *out through 
automatic reading of product/price codes 
\^ich generates a printed 'bjril for ^the 
co^tomer and provides current' information 
for inventory control and sales; trends . 7 
An "unmanned" supermarket has recently 
become operational in Japan and serves as 
a" prototype of an "automated mer-erhandis- 
ing" system. 8 , 

The prevalence and feasible coo'rdina-' 
tion of such computerized sy,stems suggest, 
the inevitability of a system in which a 
uniform payment principle can be applied 
in purchase of a variety of gooxis and \ 
services. This "electronic" funds transfer 
movement "9 v;ould bring us *from our "cash- 
less" society of plastic (credit cards) 
and paper (personal checks) transactipns 
that ultimately reduce our bank balance, 
to a "checkless" society where the use. of 
a computer sensitizing card will allow . 
direct access to bank accounts allowing 
.financial transfers to occur in a compu- 
ter memory at the time of sale. 

* 

Besides theit significant rot^e in the 
daily .transactions of th6 life of the con-* 
sumer, computers are responsible for the 
coordination and control df numerous func- 
ti6ns and processes in many sectors^of ^ 
*ocie^ty. Gome of the^e appli^cations oper- 
ate "behind-the-scenes*' and are perhaps 
not as. obvious to the casual .observer. 



\- Sophis>ticated cbmputer systems are in 
operation for both ground and air traffic 
•control/, The flow of surface traffic'in 
many, major cities is facilitated by compu- 
ter regifjation. Monitoring of air traffic 
is also 'handled -^^ith computer assistance. 

the Natiyial Weather Service now pre- 
p\ares and distributes its weather fore-, 
^cplsts thrpugh a rietwork of minicomputprs^^ 

computerized typesetting and editing 
h^va revolutionized the printing/publish- 
frtg;field'. ' ^ \ .'^ _j 

^ ,-The wide use of computers in industry 
, includes ridt^^n-ly^Jthe automation of pro- • 
duction processes, but also applications 
.in many operations relating to the design ^ 
manufacture'^ and distribution of products 
and thel'r components. Comput^fer analysis 

needs and utilization of electric powe^ 
enabled one f,actory J,o realize an energy^ 
and cost^saving by reducing the consumption 
of electricity.il" , j 

In the field of health care^ Computers 
not only serve as d tool for recordkeeping 
and administration, but Jjave increasing > 
roles in the monitoring and diagnosis of * 
patients and in control and analysis of v 
laboratory tests. 12 

Computers handle ^the. unwi^sldy volume of 
data necessary to maintain numerous pro- ^ 
grams and the underlying tax •structure J.1n 
the governmental sphere. The executive 
' branch 'of government alone has almost 
8,000 computers staffed by over 100,000 
employees. 13 Computers au^t tax re- 
tu^ns-1^ and assist in the analysis ^nd 
design of municipal tajc assessment; 
systems. 15 Analysis of public opinion 
polls and ^processing of electoral returns v- 
,via computer-provide input for the polit- * 
ical process. i,"^ The legal systefrrt has als6. 
recently felt the impact of cojnputers 
thro4i:gh such uses as generation of eVi- 
(ience, for litigationl' and more rapid pro-- 
delation of trial transcripts . 18 

Applications'^ in science and technology 
are numerous , but are perhaps overshadowed^ 
by developments , in the space program. 
Even those with * a -casual interest are 
aware that ^t^ce explorations would not 
have been possible without computers. The^ 
United States landed astronauts on t>he 
moon before_^he Soviet Union primarily 
,because of superior computers for control 
and navigation. 19 « . ' - 

*' The capability of computers -to model 
and simulate aspects ^of the environment, 
allows the. study of probable effects of 
certain actions and provides irtsights into 
complex processes or conditions such as 
pollution control or riyer flow and wajter 
supply. Computer^ provide a^model for the 
management, of Wisconsi^n' s forest re- 
sourdes^^ and assist in genetic analysis 
for crossbreedi^ng of livestock. 21^. 
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' The educational system has* also been an 
application ax^ for computer technol6gy. 
. Computers ai^e use'd'to assist in. both the 
generatj^qn and dissemlnatior? of knowledge 
through research and instruction; as well 
as 'in the variety of adhilnistrative ^ 
functions and services. ^ 

^ There is hardly an'^ea of society 
which has wot felt some impact of comput- 
erst Even society's sports and recrea- 
tional activities have been affected by 
compute;»s.. The racing yacht. Courageous, 
^ which* won the 197^ America Cup carried a 

i rlnicomputer on board for navigational 
and tactical calculations . ^2 Profession- 
al football leagues utilize computers to # 
aid in the process of drafting players, , 
while computerized recordkeepl^ng and // 
communication brought new dimension^ toy 
the activities of the Olympic^ since 
1972.23 

Twenty years ago^if on,e lojbked in the 
Readers' uuide to Periodical Literature 
urKier "computing machines^" one would be « 
directed to ."calculating machines," which 
■-would be the only major .heading, referring 
to "computers".^ TJiree subheadings wou>d 
be found thei>e, two of which were uses of 
these machines: meteorological and 
military. * / 

"Tei^ years agoiif one looked in the then 
current volume c xf__th e Reaaers ' Guide , I'ive ' 
major headings whicTf^gJJn with "computer" 
would be found with 36 subheadirigs — 25 ^f 
whi|,diijJ^er^^plicaticin area^. \ " / \ 

Five -years ago* if one looked in the 
current, edition of the same publication, * 
2^ major heacfings concerning computers 
rrfouxiS be. found with 62 subneadihgs — kvi of 
which weVe application areas. ^ 

'tne growth has be^en exp:j'nential . 

\ When ENIAC was first built, som^ experts 
predict^d that. 100 sumilar machines would 
"e suT/|tcient to fill the needs of the 
pountry>. Now the United States has A3ii,000 
omput-ers and another 100,000 or so are 
read^around ^he rest of the world. in 

1>.S, today, -ten percent of all business 
ip^enditures on new plant and equipmenti^ is 
pent on computers and associated sy.stems.^ 

ihce, the ii^ltrodudtion of commercial 



in constant dollars. 




erSw the 



cost; of calculation has 



m more than a hund^ed-fold, calcu 
jf-V latioHv speed has increased by a factor of 
\ 10,000\and space requirements have shrurik 
\to about one^eight-hundredth pf thei^ ori- 
\ginal sij.ze,26^ Improvement wiH^ ineVitably 
)^ontinue. Alrceady a. fifty pound', $10,0C0 
iomputer is available from IBM. 1 

\ ToJ&y, general purpose x:omputer instal- 
lations in the U.S. have a^rValue of $^i0.8 
billion*. Arthur D* Little, Inc. predicted 
that by I98O it vill be ground $60 billion' 



THE FUTURE 



If we define the, power of a computer as 
th^ product of its basic speed and its 
^Xasl^ii^gr:f.jLap.a5ity vjthen Herman Kahn 
{Sredigts .that^ d^iring the^decade of the, ^ 
seventies.alone, tljis power should \ 
increase, in the largest and most advanced 
computers, by a factor 'of 10^000 or so.N » 
A^ a result i^ahn^ safd that many of the ^ 
most -extravagant technical remarks seem 
likely to be hfeld to be rather' conserva- 
tive from the Vantage poiftt-of I98O. He 
continued: By the end of the seventies 
the worldv.is likely to look quite fiiffer- 
ent to younger people. For example, it is 
Almost certain thai conputer-«asSi^ted 
instruction and computerized i-etpieval 
systems for inforjnation will tegin to bl^^' 
ubiquitoijis in schools and other'' institu- 
tions frequented by the. young, as least in 
more developed nations, ^or many childreri 
the computer will, literally, play a role 
less than, -but close to, that of parent 
and teacher. <' ' * ' ' 
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, . Donald Michael reported what seems 
obvious:^ that the long-range stability of 
the social>ft«tem depends on a population 
of young peopVe properly educated to entej;? 
the adult woi^rd of tasks* and attitudes. 
Once, the pac^^f change -was slow enough 
I to permit a comfortable margin of compati- 
\ bility between the ^dult world and the one 
children were t<rained to expect. Today, 

I in the age o^ computers, we are not sure 

\ of the ap5^opria*fce kind of education for:; 
the current generation — certainly not a ' * 
linear projection of what we were taught', 
ff j'we do not lo6k ajt the long-range needs 

. of members of our society and\^ppropridte- 
ly modify our educatlnal systems, wfe will* 

' have 'a populatioH that is more and irtore 
out^bf touch with social realities and 
occupational needs. ^8 ^ 

Gruenberger reiterated the fact that 
only now, ih the* 1970s, are computers 
feasible in both size and*ooSt*for tjheir 
permeation -of. sficiety. He said: "For ^ 
some people, computers have been around 
for all their lives. For everyone, com- 
puters ,wi IL be around rr^m now on. We 
r^ust learn |jo live wit^ them."^^ ' 
^ " * - . 

Aticbrdihg to a survey? of experts which 
was conducted by the Institute of ElectM- 
' ^^1 ^and Electronic ^-ngineers^O by I98I 
*computj5l?s' will be used as the basis of 
medical diagnosis and traffic controi,. 
able to receive information* through opti- 
cal char'acter recognition, and composed of 
"ultra-smalljjintegpated ci^rcuits fabricated 
using electfen beams and X-*Tay lit^hoferaphy. 
Over the |*oriowing three years^computer 
terminals *will be.come <*omm9n flTfeeneraL 
office upe, whi^ch will also benefit from 



69. 



/■ 



electronic data files and communications 
network. By 1987 Josephson Junctions are 
expected to revolutionize the central pro- 
cessing units of large computer# while 
miniature computers nay be usee} to con- 
trol, artificial human organs. 

Even now, •computer non 1 1 o r lDg--=i ;j»lene^ 
tering information from t irrysensorS ♦ and 
transmitters embedded in the human body — 
keeps recalcitr^t? hearts beating steadily. 
In a few years tbey may transmit informa- 
tion about Subtle internal states th^'O^gi 
^ computer to a physician, and may exen b' 
.at^tached^ to parolees or social deviates. 

* ^ James Albus, who worked in* computer 
automation at t^e National ^ureau of 
Ctd^^ards, saiji that "\v*ithin two decades 
it may be practical for computer-controll- 
ed ^actori^s and robots to produce ^ir- 
.tually unlimited quantities of maniifact.- 
ured'coods, and to even reproduce them- 
selves at continuously decreasing cfosts." 
Already, introduction of numerically 
controlled machine tools to existirig 
industries can result in ptroductij^ity 
ir^cre^es. of up to ^00 percent 

Possib]?^ the greatest impact on daily 
life may come from conbinij^g'*c6mputers 
with sophisticated means pf communication 
to form data networks. \Just as the growth 
o£ industry drew ^reat masses of^ people j- 
'together to form overcrowded cities, nety 
works and computer-coordinated transpor^- 
fcation systems may free them again to 
se*ek' altirnate lifestyles in communities 
of their choosing. By creating ?com- 
pujer cities" people will soon able 
to enjoy tlje benefits of urban Jobs, 
services and," culture, wherever *they 
aLve.32 , t 

/ In the Man-Computer Age the computer 
. wilJt be as ubiquitous as the .typewriter, 
theJdeslc calculator *or ' the telephone. * * 
.Information processing in the Man-Com- 
puter Age will be as easy to use as the 
telephorte. A smallrsized terminal* will ' 
be .available for individual use at a ; 
reasonable cost for the function ^t* 
performsjf and capable of performing ^ 
mental tasks on^^a real-timfe basis with 
the a^vdilability of aril the necessary 
dat«.33 . . 

Kahn sees that 2^ 1980 the inter'action 
of man with machine would be carried to--n^ 
' the point where the two will be able to>^ \. 

function in a working parjtnership in many ^ 
f creative enterprises. By that da^te' he ' 
said it is likely to ''be at Ifeast in the 
homes of thQ richer families,, as a con- 
venient central method of regulating 
temperature, humidity, various cooking 
devices, home accounting, access t6 
Jnass media and lib^arl^s, and so* on. Com 
^puters may even have rhe capability to 
begin to play surrogate^^ mother or at 
least surrogate ba^jy-rs-i^f er and play- 



mate as well as tutor \and/or teachei 
Cuch household computers might well 
access to a very j large \variety of 
tafnments, and a numben of^alarm-t j 
circuits to Inform 'the {parents or^ 
bors when they should IcwK "trrSjhems 
on what the youngsters are doing, 3^ 
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I^5PLICATI0H^ 

The present state ^f corput^rs in 
society and their projected role for t 
future haye not gone unnoticed by thCse 
reflect on the implications for lif> 
in such a world. There are vTour major , 
Issues i^hich have l»een repeaVecJly raised 
aljout the impajjt of cobputera on society: 
automation, power', individuality and 
privaoy . 35 * ' 

/ ' • 
Automation 
'C 7 

The industrial revolution ^ektered] 
the supplement at ion_Bfi4 ultijnata repl 
ment of the muscles 'of man albimal 
mechanical methods. ^The Comfv^^en Rev 
tioni went beyond this to the supplemepl 

vtion ^jpid. replacement of some aspects o 
the *mind of man by electronic methods. 
Both changes have had widespread implica- 
tions •on tjie world of work:' if^ not 
'replacing people, displacing them, from 
bi^rdensome, tedious and" if*epetitive tasks-- 
"freeing" them for more challenging* activ- 
ities, whil^ productivi^yy and cost are 
optimized. A corresponding increase In ^ 

i\he ahou(it of leisure time available to 
worlilngi4ieApJLe_lias._been du| t.o the 
decreased teed for hitman i|vol\;ement ♦ 

Norbert I Wiener tells us that since 
machines of the future are going^ to take 
' awa/ a lotj more Jobs from humans, we can oo 
longer valte a person by the Jobs he or 
she does^ We have got to value him as a 
p,eraon. 

36 

Power 
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Data is power, and computers mean data. 
The centralized accumulation' data per- 
mits the Concentration qf enormous p6wer 
;ln' the fiands of those with/access to the 
computer.^ The very existence of sophis- 
ticated 'computers leads'^tl> a power gap ^ 
between those trained to use and under- 
stand t'hem, aft$i those who are not. 



In another sense of p*ower, computers 
seem sometimes to dfctate how, when and 
what we do* Systems failures*, for example, 
,oan create* chaos afid catastrophe — we hav? 
rather recent examples in'' the arfea of # 
electrical/ftowe)^ systems, and .we have t^he, 
possible failure of a 
system failure. 



vivid threat^ or 
ballistic*" missa}J 



Individuality 



This is a value that has bqen cherished 
4 
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in the VJnited States since Its beginning* 
Being involved in a society that is wired 
to corapiiters means that our individuality 
is altered; at times our essence is pared 
to a bare nui^er. 

Computdrg' are especially useful Tor 
dealing wi\th social situations that per- 
t,ain to people in mass^^such as trafiic ' 
control, /iscal transactions, consunet* 
|Oods,' allocafcions. of resources, etc. f 

are so useful in these fereas tha't 
hey undoubtedly will h^lp'to seduce 
Lanne;?s into inventing a society with 
als tha^t ca^ be ,^ dealt with in the mass 
ther t^fan in terms of the individual. 37 

kThe* direct sdcietal- effects of any /. 
perWa^ive new technology mean little com- 
•parVd to the more subtle and ultimately 
mucA more important side effects. Ih 
that\ sense, we have not yet felt the 
sociatal impact 'of the computer. 

' \ ^ 

, In \the same way that perhaps the 

g;reater i^npa'ct of the atomic bomb vas 
felt by, those people who lived since 
Hiroshihia and Nagasaki and who are aware 
of what happened and what might happen, 
th? potentially tragic impact on^societSr 
that may ensue from the use of ^computer 
systems vfill likely come as side effects 
and not direct effects. In' the case of 
the atomic bomb and the computer, tshere 
is a psychologi«3al" impact oh Individuals 
in which forces which are anonymt>us 
formulate the large questions of the day 
^nd circumscribe the range of possible 
ahgw^rs.^^ 

Consider foo that compCiter-based 
knowledge systjems become essentially ' ' 
unmodifiapre except in that they* can i 
grow, and since they induce dep^endence 
and cannot, after a certain threshold 
Is crossed, be abandoned, there is the * 
expectation that they will be passed* 
from one generation to another Slways 
.growing. Weizenjjaum concluded: , • 

Man t-oo passes knowledge from 
ohe generation to another. But 
.because maa is mortal, his trans- 
mission of knowledge over the. 
generations. is at once a process, 
of filtering and accriv^l* Man* 
doesn* t* merely pass knowledge, he-' 

* rather .regenerates it continuously, * 
Much as we may mourn the "-crumbling 

of ancient civiliz-aliions, we know 
nevertheless that the gloX»y of 
man resides as much In the evolu- 
tion of ^his cultures as in that of "^^ 
his brain. The unwise use of / *" 
evfei* larger and ever more -comp'lex 
computer systemsMnay well bring 
th'is process to a halt. It 

• cou«id well replace the ebb and 
flov of culture with a world i . 
without values, ^ world in wKlch 

what count^s for a fact has* long X 



ago been determined and forever fixed.-'^ 

Herman Kaiin made "cone strong statements 
concerning the potential pervasivenesisof 
the cbmputor — strong statements, but ones 
reflecting^ careful consideration: 

. As far as I kng^w, deipite mai^' 
popular and scnet'me^g expert state- 
ments to the contrar#t,^nobDdy 'has 
.demonstrated 'any. intrinsic limits 
to what the coptjjuter can e^fentually . 
do in simulating^or surpassing 
• human capabilities. <^ There is 
clear capability for nir.iaking the 
appearance and char/^cteristics 
not only of such human activities 
as anaVsis, 6alculation, and playing 
QBmes, but of activities which have 
a large aesthetic, emotional, or * * 
seemingly Intuitive content... Ir is 
,ry personal 'Conjee tu-re, and one ^ * 
, which personally always^ depresses 

y.e as vrell, thaf by th^ end ofe, the 
: century, if not *by 198O, the experts 
will have concluded that the computer j 
transcend huipan beings In^, every , 
practical, ^isfect. r do riot know j 
v?hat this reans in terms of philoso-r | 
phy^^eligion. . .and even the derro-''^ 1 
* , cr^^ic Kay o^ llfe...^ . ' 

Tine after time science has let us ^o * 
insights that, at least when viewed super 
ficially, dlninish man: Copernicus 
removed man from ;;he cente^ of the uni- 
verse, Darwin removed him from his plac^ 
6eparat'= from the animals, and Freud 
. showed man's nationality to be an illusion. 
Man's vi^w of himself is continually being 
narrowed, but; at the saire time perhaps ^ 
riade* moy»e accurate. ' • 

VJhen asked if man is* changing his , 
environment beyond his capacity to adjust 
to it, Norbert, Wiener said:* "^ct' is the, 
$6'i question. He's certainly changing it 

.'greatly, and if he is doing it beyond his^ 
capacity, v/e'll know soon endugh* Or we * 
won't know — we wcn^t be^ex^e."^- He a?,3C 
said that the use of computers is irrevoc- 
able. It is not morely the fact that the 
computers are being used. It is th^ fact ' 
that they stand ready t'o be used, which* is 
tne real difficulty. In other .'words, the 

' reason we cannot go back is that we can 
never destroy the j5ossibility of computers 

*being used. 

The most important? aspect of the late 

. seventies is less likely to be i^e actual 
technological developments of the next 
decade than an increased understanding of 
what the emergence of the coming, technol- 
ogy> the post-industrial culture, and the 
computer age is likely to mean. , 

Many of the people who* will first live* 
in thi^ kind of world are 'alive today. 

The predicted hundred-fol'd increase in 
the .automation of in<*ormation by I987 
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brings some of \he' issues closer to us. 
* In, 1987, to<iay*s first grade students 
i;ill l:e high school ► serJ'ors. V7ili they 
te prepared to fa(*e^ tnat wo^ld? 
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CONVINCING JiilAClJERS THAT THEY CAN COMPUTE 



Stuart A. Varden 
Teachers College, Columbia University, Kew York, New York ^0027 



Recognizing the importance pf developing widespread computer* literacy in our society, it is apparent 
that qualified inaXructors .of computing are needed in large numbers at all e'ducaCional levels. The paper 
il) identifies an available labor source, (2) discusses a perspective toward computing which treats com- 
puting ab a fdndanental huoa^i activity, and (3) presents an approach to the teaching of basic computing 
concepts which is being used in the computing literacy course designed for educators currently offered at 
Teachers College, Columbia University. Finally, the author argues that the major role of computing in 
education ultimately may be its contribution to the development of general problem defining and solving 
skills. * ♦ _ • 



Just as Molicr^'s bourgeois gentleman was 
delighted to learn that he had been talking prose 
all of his life, so it should be a pleasure for 
people to. learn that they have been computing all 
dlong. ■ . ^ ^ V 

^ ' V*, 

Everyone Agrees That Computers Are Important 

Computers have become such an integral part 
of the workings of sOur society that no one seri- 
ously disputes their^Znportance. In fact, most 
people wo*uld agree thaC they ought to kitow some- 
thing about com()uters even 4f the great majority 
of the pubJLic continues to be ignorant of them. , 
Nevertheless, theN^essity .for a computer liter- 
ate society has beenV^^vincingly a'rgued on many 
occasions, and can be assumed to be a worthy 
social Sc^l* 

J Perhaps the most comc^Qnly heard recommenda- 
tion as to the target group and setting for 
bringing about computer awareness has be^n the 
junior or sentor high School student in a stan- 
dard schpoling situation. Although the validity 
of <hiS' recomoiendation'^csn bc1.,argucd, therq is no 
arguing the need fp^ qualified teachers *if gen- 
eral -computer^.literacy is to^ be realized. Cur- 
reatly, the responsibility for delivering com- 
puter instxtiftion at the secondary school level 
usually *fiills on a member of the matljcmatics or^ 
science depai;tment; since the knowledge of a more 
quantitative discipline is thought to better 
equip one to deal with computers.^ Thus, the poor 
teacher spends a sunner* scrambling about trying 
to bone up on computers. Alternately, a computer 
professional is recruited who may have little or 
no teaching backgrc^nd. This lack of qualified 
instructors is not surprising in view of tlie • 
fact that only two states currently recognized 
computer sciences as a certifiable subject matter 
a^rea at the secondary school lev^l. Understand- 
ably, there has been relatively 'little incentive 
for.fi^chools of education to prepare teachers* for 



this area. 4 The consequences ar'e predictable. To 
put it bluntly, today's teachers are as a group, 
embarrassingly computer naive. 



An Untapped Labor Source Is Available 

So what do .we do about it? One answer Is to 
simply wait. A new generation of teachers who have 
grown up with computers and take them for granted 
will surely replace the current generationt 

But if formal schooling is, to be the primary 
means for transmitting computing awareness and 
skills, can we afford to rely on this process of 
attrition? Without Suggesting an'answcr to this 
question, it is enough to poinr out that tnore ac- 
tive opportunities currently exist. Since many 
school systems throughout the country have* been ex- 
periencing either .^declining pupil enrollment or 
•sev&e financial, pressures requiring personnel cut- 
backs and teacher training institutions continue to 
producei graduates in grqat numbers, sn oversupply* 
of classroom teachers has resulted. • This is lead- , 
ing many teachers to seek new career patterns with-- 
in education which will place them in a position 
where their services ^re more likely to be in de- 
mand. For these people computing may well become 
an increasingly attractive alternative. As evi- 
dence of the new demand for computing skills in 
education, a recent study Sponsored by the National 
Sc-i^nce Foundation hss projected that eyery public 
secondary school in the United States will have a 
computer or computer capability by 198A. 
• * * 

Of course, we would like to have teachers 
driven to computing by other than strictly econom- • 
ic necessity. There is no disputing that the field 
possesses substantial intrinsic Interest to chal-^ / 
lenge a large number of those who allow themselves/ 
to become J.nyolved. This, along with the afore- / 
mentioned social importance q£ computing mcntiQnea 
eArlier, add further attractiveAes6* to the comput- , 
ing field. / 
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Teachers Are Conputer-Shy 

If computers are so attractive and important 
tjhen why aren*t more teachers striving to learn 
about them? The answer is. simple; vonput^rs tend 
to Intimidate people who know nothing aboLt them. 
More specifically, people geneially feel/tKat they 
do noid have the background or aptitude t6 master 
what they perceive to b» a Highly technical afid 
specialized area, and there^re do not subject 
themselves to an experience* thaCr they feci is 
^likely to lead .to faiXure. This feeling of inac- 
cessibility %p computer understanding has tfeen 
perpetuated by t|ie popular press and those fwho ^ 
wish to maintain a.n elitist view of the fifeld. Of 
course » such misgivings are largely unfounded. * 
There is no reason why the vast ma-jority of teach- 
ers cannot gras-p basic coaputtr concepts with 
ease. They pimply need to be ccftjvinced. 



What One Col lege Is Doing 

The remainder of this paper discusses an ap- 
proach to introducing basi^: computer concept^ 
which is currently being employed at Te;icher3 Col- 
lege, Columbia, University in its computing litera- . 
cy course. The course, designed primarily as a 
first course in computing for a wide cross section 
of practicing educators, is intended to overcome 
prevalent fears concerning computers while expos- 
ing students to the great richness of appl^ications 
and broad implications of computers in our world. 
Besides providing a basit: overview for those who 
wish 'only a general oricntatiop to computing, the 
course also serves as an entry to the College's 
master's level Program in Computing and* Education. 
This new program is specifically tailored for *indi- 
vlduals who wish to make effective use of com- 
puters in educational settings. In particular, * 
one branch of tha program is concerned with pre- 
paring instructors to teach computer programming. 



A Brqadfeased Approach to Computer Literacy « 

One of the common problems with much Intro- 
ductory computer instruction is that tx. Iftfgins 
with the computet itself. That is* someone tries 
to get students to understAtid wMt a computer does 
by describing what^.a computer is an9 how 'it oper- 
ates. This is a seemingly reasonable approach. 
But to the hesitant neophyte, who feels a bit un- 
easy when confronted with a hand calculator, expie- 
. ricnce has shown that the mere mention of such 
terms as arithmeticTlogic unit, o|>Ject^codc and 
operating system often results in confusion and 
frustration. That is not to say tKat these and 
similar concepts are not fundamental to computer 
literacv; the difficulty 1^ that* such structural 
and tecnni^al aspects of the cowptAer ar6 pre- 
sented jout side the context of tM/^tudent's every; 
day li/e. And whei^ students can rind rio suitable 
contexib for their cducatibn^ expetiences,, thoy 
feel tha^ tj^ei-^ studies lack relevance. 



Making Computers Rc'lpvant 



are nevertheless important to know about, the argu-^' 
ments generally run something like this: computers 
are importaat because they compute gas and phone / 
bill3, process census data-, j)redict"who will win 
elections, control the operation of factories, mak^ 
moon landiti^s (^ssible, and when imprope^jrly u«ed 
may* create man> personal difficulties and inconven- 
iences. In other words, computers' are relevant to 
everyone due to their increasingly^ervaslve (some- 
times insidious) impact on our lives. ^ 

• J V 

But this is an unnecessarily passive view and 
does not set a tone that encourages students to par<- 
ticipat^ in computin&»activities. Instead, a more 
positive' approach is to view»computing as a funda- 
. mental human activity in which all people are ac- 
tive participants. According to this general per- 
spective, computing means the 'systematic analysis, 
planning, ^erformfng and evaluating of «*ell speci- 
fied tasks. This procedural or algorithmic inter- 
pretation of computing makes compUting^ cotfimon to 
everyone. We all regularly perform routine tasks, 
such as tying a, knar oi* drivijig a car, without giv- * 
Ing the procedures and subprocedures by which these 
tasks are accomplished any conscious consideration. 
{Nevertheless, the performance of these tasks did 
require fo.rmulati^n and. solution at some point. We 
need only Witness a child struggling to master a * 
task which will .later become routine to be con- 
vinced 6f this. Thus, it is this universal proce^ 
dural 7iew of computing that gives computing its 
overriding relevance. 

Computing -Literacy Versus Computer Literacy 

The universal computing perspective just de- 
scribed flacks computing at a level accessible to 
everyone* By adopting this attitude, students are 
introduce^ to computing in a manner that emphasizes 
their participation while deferring any discussion 
of the computer itself untH it has been properly 
motivated* As a result, students should gain con- 
fidence^ in their ability to ^master computing skills 
once ^hity realize that they have Veen skillfully 
computing ncarlyall theit lives* » 

Vhen it does become appVoprlate '\a?intrddpce 
computing via the computer, it can be simply, viewed, 
at least^ initially, as nothing more t\ian a rather % 
special instance* oi the general computing concepts 
that already has been developed.* ,A computer system, 
thep,' becomes a mechanical device for carrying out 
computing activities while the specific system com- 
ponents can be. explained in terms of thel^ func- 
tional contribution to these activities. Once 8tu- 
4cnt^ become more comfoiftable with basic computing 
concepts, it will be muc}^ easier fo demonstrate how 
.these concepts can.be combined with the powerful 
information processing capabilities of the modem 
comjmet system to create modes of computing that 
nok only extend but are qualitatively*dif ferent 
from procedures coicmonly performed by humans* 
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Approach to Teaching fiasj^ fcomputing jConcepCs 
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When attempting, to Convince students who have 
no plans to enter thq computer field that. computers 



The distinction between comj^uting in general^ 
and tomputing via the computer has' been particulitrly 
useful in designing the literacy cdiifsi^ eurircntly 
6ffered at Teachers College. A few words about tlie 
student body, might be illuminating at tfhis point* 
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Teachers Colleg^ is a graduate schooJT of educa^ 
cion*. The great najority of its' students are or 
have be^en practicing educators and are thirty or 
older. This means that the^^dea*of a computeir 
VdS not conaaonplace during their formative years. . 
and is ^ilX shrouded in ay«tery for many of thea. 
Eitcouragingly, *^the strategy of associating cob- - 
pu^r functions with routine hiAan. activities has 
be6n generally well received. ' ' * 



Some Instruct ionad Ideas 



ideas from- the p^,fl^^u^ session. Have 
students exchfeSfige^with and oark.tjieir 
nei^box*s JW6r as you are goiii^over^' 

* the aftsweijB. Tally the number right 
and v>rong for each question. T-he point 
is ndt to evaluate individual student 
penr^ormance, but to gee feedb'ack on the 
pro^ds of the class as a group. Thus, 
concepts not well tinSerstrood by the 
class ean be identified and reviewed on 
the spot l>efore new material is pre- 

1 senced . , ^ # 



Before discussing the manner in which spe- 
cific computing concepts can be introduced,' the, 
author would like to offcfr a few instructional 
ide^s that have prpved fco be helpful in developing 
and maintaining student interest, and have pro- 
moted d confident feeLj^ng tovard computing activ- _ 
ities. . *^ . 

Id>ea Use analogies to tie what you are 

trying to get students to- understand 
with what they already understand . . 

A major 'consequence of viewing 
^ computing as a fundamental human . 
activity i^ that it maltes it possi- 
ble to 'introduce' computing concepts 
in the "context of oyeryday activ^- 
^ ties known to» everyone ► 

• / * ♦ , 
Idea II: See if. ybu can get students to dis- 
cover the necessity for something 
^nd then, invito them rt> invent it . • 

Tl\e •point here is to emphasi;2e the 
functional 'characteristics of a given 
computing concept and to motivate its 
existences by showing how it contrib- 
, " utes to the solution of a problem in 

computing. For example, a language 
translation process becomes necessa'ry 
I when one wants to write programs in^ 
' a -language suitable to a -given prob- 
' .lem, but realizes that comjftiters can 
execute only machine language, .Thus, 
compilers and interprejrei^' are mo«- 
, • * vated, ' ^ , ^ 

« 

Idea III; Vary Instructional media -ahd atftiv- 

•iti'es. - - - ^ 



Nothing leaves ^ ^s'fcudent in a more 
passive frame of, mind than a straight^ 
lecture approach toi teaching. Stu- ' 
dents ^ener^llw find a fcourse^jfcre 
stimulating .wh6n there is a vIrietS' 
of styles of activitx* It is partic- 
ularly beneficial in la computing 
^literacy course to get students doing 
something on the computer early in 
the course. > 



Idea IV: Use anonymous feedback exercises as a 
wa y of assessing class progress in*the 
course' . * , 

Begin each class session with a 
short quiz on a cougle of the^maiq 



% ?re-Coap'uter Computing Concepts .' 

, y • • . . i 

We now turn to'^the manner In which basic com~ 
puting concepts might be introduced. ^ The presenta- 
tion has pb^^'^ intentionally designed to be Independ- 
*ent of the computer itself as discussed earlier and 
should not take more than two class session^. The 
major concepts that the pre-computOr portion of the 

course introduces are suimnarized below: 
* 

(1) the general j:iotions it input s process and 

Output ; ' , * . ' 

' ^ f. , • 

— (2X thd concept ot a- task and- the problem defln- 
ife and solving activities leading to their 
formu3*ation; ^ ' > mt 

(3) the concept o£ structuring complex tasks as 
an Integrated system pf more manageable -sub- 

— ' tasks ; * 

(4) the; concept ^of a procdduref viewed as a yell 
defined sequence ot operations leading to 
the accomplishment of a task; 

(5) the desirability ot describing, a procedure 
to facilitate person-td-person commonicatlon 
leading to the need for a natational conven- 
tion or programming language ; 

* C6^ the concept of a program as a re pfese ligation 
of a procedure in terms of a particular pro- 
graifiming language; 

*(7) the development of^priteria for^evaluatl«g 
program pftrformaiite aud^ suitability . 

A useful method to i^llustrate the'Cqnce)>ts 
given above 4.S"tb 'select a commonly performed task 
and to ^b^ect 4^ to critical anal^ais'*, This* • 
develops an appreciatjlon for how a task can be 
better unt^erstood when it is broken down 'ihto more 
e^reibentary* cDm$)onents. -Once a task has beert^ 
selected' the instructor can play the role of "ro- 
bot" and challenge the class to teach him/her how 
to perform the^tSsk. Whether the task is to boil 
an egg or look up the meanin^Cs) of a word in a 
dictionary, the class will quickly encounter a 
variety of perplexing but .Instructive ditficulties 
' when, attempting to arrive at a clear and compre- 
hensijve procedure "which, when performed by the 
robot, will accomplish the task.' Here arc a few 
examples^ . . »* ^ 

tl) What constitutes a well-defined task? • 



(2) 



Can all well-du£in«d ta^Ks be perfortned in 
^'ucine manner? 



el^'iDencar> operational ^itructureb 
(inbtruccion set)* ar& to be.Massumfcd? 

It* it possible for a procedurt to produce 
correct cesuits j(output) when applied to 
onA.^ t>ituation (input) but incorrect rebults 
when applied* to a different situatl^on? 



ib) Is it possible to prove a procedure cor- 
rect? * 

(b) How can a pcocedure be modified so that it 
can' be applied to a broader class of prob- ♦ 
' itjro's, th'at is, hov can a procedure be made • 
Tsp'rv general? 

. (7> Can two differcot procedures te "funotion- 
ally equivalent" in that" they always, pro- 
duce identical results* when applied to. the ' 
sarn- input? , ' • " 

[ ib) What 'factors should be tak^n into cons^lder- «> 
ation when '^valuaiiingf the performance of a 
procedure? 

One outro ome of cvi c l *- an exercise invariably 
results: the 'class gains new respect for the con 
siderable subtly and conp^lexity that characterizes 
person-to-pefson coj&nunicatlon a* compared to 
person-to-macfiine communication. Students are 
often surprised to discover that communicating with , 
macliineS is a rather straightforward activity once 
you understand what it is that you wish* to communi- 
cato. Addressing a computer system, then, boils ' 
down to Itarniflg the operational characteristics 
aad conventions .which have beea designed into its 
haf dware ^nd software subsystems. When students 
understand this, the transition from computing in 
general to computing via ^he computer becomes a 
natural one. 



Computing as the New Geometry 

* 

Probably every Uijgh school geometry student 
has^ questioned why it is important tb know how to 
prove that a triangle is isoscelefe, given that two 
of its angles are equal. The answer, of j:o\irse, is 
that it isn*t important In itself, but an under- 
s.tSandinR o*f the discipline of geometr^f i's valuable 
because it develops oux; ability to reason deduc- . 
ttivcly. More generally, the primary rationale for 
geotaetry in the high school curriculum is » that it 
provides a Vehicle for transmittirig a powerful 
dkili; ^ - - 



In a similar vein, computing should have spe- 
cial rele\rance for educators. This is because com- 
puting focuses on the processes **by which tasks are 
analyzed and performed in concrete operational terms. 
As educatdxs seek to help students be more adaptive 
to an increasingly complex and changing* world , addi- 
tional emphasis will have to be placed on methods of 
inquiry and , problem defining* <ind solving skills. 
Computing provides 'an excellent framework for the' 
development of those sjcills. 



In addition 'to addressing problems at a strict- 
ly operational level , ''cowputing has the fascinating 
potential of ♦'contributing to our understanding and 
development of interpersonal slcills. It is widely 
" recognized that the successful, implementation and ^ 
operation of any complex computer-based system 
depends in large part on the manner in which inter- 
personal relations" are handled. Each person in- 
- volved with the system must ha^he a realisr'ic per- 
ception of his/her responsibilities and must be 
t willing to make personal concessions if effective 

progress is to be* made. This requires gqod commu- 
. nication skills and the ability to work well with 
people i^ a team effort. Many other non-computer-\ 
based activities are similar in this respect. Our 
society* Undoubtedly will;, place increased val^ie on 
such joint problem solving behavior' in the future, 
V . . * * X* 
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